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Foreword 

The over-all objective of the research conducted under contract with the Institute of 
Personality Assessment and Research at the University of California at Berkeley was the 

development and validation of a program to assess and predict potential effectiveness of 
Air Force officers.   This research resulted in the development and application of a prelimi- 
nary, experimental assessment program which was administered in two phases to a group of 
Air Force captains.   The two phases were a field-testing phase and a living-in assessment 

phase. 

The 343 captains participating in the field-testing phase were given 27 paper-and-pencil 
tests which were administered to the officers at their home bases.   These tests may be clas- 

sified into the following areas:   (a) biographical data, (b) tests of personality and interests, 
(c) tests of cognitive and intellectual functions, and (d) tests of social insight and judgment. 

Of the field-tested officers, 100 were selected to participate in the living-in assessment 
phase; they were assigned on temporary duty to the Institute of Personality Assessment and 

Research at the University of California, in groups of 10, for a period of three days.   During 
this period they entered into approximately 50 assessment procedures including interviews, 
individual tests, tests of interpersonal and group behavior, and physiological tests.  Further, 
a staff of psychologists rated each officer on 30 personality variables considered relevant for 
effectiveness in senior command and staff assignments. 

As part of the evaluation of the assessment data, effectiveness measures were obtained 
from various sources as criteria.   Officer Effectiveness Reports, promotion board ratings, and 
superiors' ratings were included as well as evaluations by experts (Contract AF 18(600)-420 

with Western Reserve University). 

The scope of this project required that many organizations and individuals participate 

both in providing information to IP AR and in the official monitoring of the Air Force project. 
These are credited in detail in the preface to the comprehensive report.   A survey of the work 
accomplished under the IPAR contract and the major research findings are presented in a five- 
part WADC Technical Report under the general title, An Assessment Study of Air Force Offi- 

cers. 

In addition to the comprehensive report, a number of detailed and discrete studies 

emerged.   Some of these have appeared in various scientific journals.   This Technical Note 
is one of several such independent studies which appear in the AFPTRC and WADC publica- 

tion series. 
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ABSTH5CT 

I The Institute of Personality Assessment and Research carried out an 
extensive psychological assessment of a group of 100 Air Force captains in 
order to develop a set of procedures which would identify those officers 
most likely to be effective in command and staff positions. This particular 
study presents data collected from 10 perceptual tests included in the pro- 
gram. Developmental material is presented for some of the tests. The 
purpose of this report is to show the potential contribution of such per- 
ceptual behavior to the assessment and understanding of personality. Stress 
is upon the perceptual performance of the military officer rated effective. 
Results indicate that the perceptual tests are most strongly related to the 
areas of intellect and cognitive flexibility. Numerous significant rela- 
tionships were found with tests in the areas of emotional adjustment, 
social relations, and leadership. The specific nature and direction of 
the relationships between perceptual and personality measures are consistent 
with the assumption that basic personality trends are general in nature and 
should manifest themselves in analogous ways in perceptual and other forms 
of behaviorT] 
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Summary 

A. Problem:   All officers will not benefit equally from training and education nor will 
they develop into top command and staff officers.   It is, therefore, of the greatest importance 
to be able to identify those officers who should become the Air Force leaders of the future. 
The Institute of Personality Assessment and Research carried out an extensive psychological 
assessment of a group of 100 Air Force captains selected from the total sample of captains 
within Air Training Command who were eligible for promotion.   The purpose of the assessment 
program was to develop a set of psychological evaluative procedures which would identify 
those officers who were most effective in their jobs.   The pertinence of perceptual perform- 
ance to personality assessment is in discovering how individual differences may relate to 
various personality dimensions, in order to help in the psychological understanding of these 
dimensions, and in turn to investigate the means of developing predictive instruments for 
them.   The purpose of the present study was to explore the potential contribution of a number 

of perceptual procedures to the assessment and understanding of personality.   In particular, 
this being a study of the determinants of superior functioning in military officers, the stress 
is upon the perceptual performance of the effective person. 

B. Method:   Each of the following 10 perceptual-cognitive tests were administered to 
the subjects under standardized laboratory conditions:   Size-Weight Illusion, Weight Judgment, 
Progressive Squares, Perception of the Vertical, Line Movement, Periscopic Tracing, Tapping, 
Kinesthetic After-Effect, Street Gestalt, and Gottschaldt Figures.   Four of the tests were cre- 
ated and developed for this study.   For each of the tests the same type of analysis was made. 

The 100 officers were scored on one or more measures derived from each test.   These measures 
were systematically correlated with all of the more than 600 other scores obtained in the as- 
sessment pertaining to psychological areas such as intellect, interests, emotional adjustment, 
social relations, personality structure, and life history.   Each perceptual measure was also 
compared with certain Air Force criterion measures of military effectiveness of the officers. 
The two extreme performance groups for each perceptual measure were compared in terms of 
variables correlating significantly with that measure. 

C. Conclusions:   In general, the findings establish that there are numerous and consist- 
ent relationships between perceptual performance and the personality characteristics and be- 
havior of the individual.   The specific nature and direction of the "perception-personality" 
relationships tended to correspond with what would be expected on the assumption that basic 
personality trends are general in nature and should manifest themselves in an analogous 
manner in perceptual and other forms of behavior.   Thus, a perceptual performance which re- 
vealed susceptibility to illusion was found to be associated with a more general trait of sug- 
gestibility as measured in quite different ways.   Again, performance on those perceptual tasks 
which particularly emphasized successful task achievement was found to be associated with 
superior achievement by the individual in other aspects of behavior.   Several of the perceptual 
tests had significant correlations of moderate size with independent criteria of Air Force offi- 
cer effectiveness, e.g., Promotion Board Ratings.   Virtually all of the perceptual tests were 
found to contribute in some manner to the measurement of those general traits of the effective 
and superior person that are demanded in the military officer. 

Vll 



D.   Recommendations:   It should be stressed that this kind of study simply prepares the 
empirical groundwork for a theoretical attack on the problem of relating perceptual functioning 

and personality.   The study does clearly provide data that challenge theoretical inquiries. 

And the study would seem clearly to establish the fruitfulness of the inclusion of perceptual 
tests in the assessment of personality and'effective functioning of the individual. 

Vlll 
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PERCEPTUAL PERFORMANCE AND THE EFFECTIVE PERSON* 

INTRODUCTION 

The study of perceptual performance as part of the systematic assess- 
ment of persons is important both for theoretical and for practical reasons. 
In its very nature perceptual performance constitutes a critical aspect of 
the whole behavior of the individual--the ways in which he is sensitive to, 
interprets,   and copes with objective features of his   environment.    Lacking 
knowledge of the individual's characteristic manner of perceiving,  we have 
an incomplete picture of his personality.    Moreover,  perceptual performance 
is more easily elicited,   observed,   and quantified than many other forms of 
behavior with which it is correlated,   and hence may be a convenient means 
of measuring underlying associated traits. 

For these reasons perceptual tests fulfill an important role in the 
assessment of personality.     They have begun to come into widespread use, 
and there has grown up a substantial research literature on "perception- 
personality" relationships.    Nevertheless,   it seems safe to say that rela- 
tively little is yet firmly established about this highly complex problem. 
For one thing,   it appears that the essential complexity of the relation- 
ships involved has often been underestimated,   and this has led to an un- 
founded hope that close and universal correspondences could be established 
between some simple aspects of perception and some basic dimensions of 
personality.    For another thing,   there has been a certain amount of con- 
ceptual vagueness as to the distinction between underlying perceptual 
processes and manifest perceptual performance.    Finally,   there have been 
few opportunities to study perceptual performance systematically in the 
context of a broad and representative assessment of the total personality. 

A rare opportunity of this kind was offered in the spring of 1953 in 
the assessment of 100 Air Force captains at the Institute of Personality 
Assessment and Research as part of a study of the factors associated with 
effective functioning of officers.    A battery of approximately 50 assess- 
ment procedures,   including interviews,  personality inventories,   standard 
objective tests of personality and intelligence,   group interaction situa- 
tions,   experimental tests,   etc.,   yielded comparable scores for each of the 
men on more than 600 variables. 

*Manuscript released by the authors for publication in December 
1957. 

Appendix A gives a complete list of the assessment procedures, 
full description of all of the variables will be found in the report by 
MacKinnon and others (6). 



Included among the procedures were a considerable number of percep- 
tual tests.       They were not,   of course,   intended to represent a compre- 
hensive sampling of all possible kinds of perceptual tasks likely to con- 
tribute significantly to personality assessment.    The domain of percep- 
tual functioning is immense and at best in such a study one can select 
tests in such a way as to get considerable variety among types of percep- 
tual performances.    The selection,   as is true in this case,   is likely to 
reflect the theoretical bias of the investigation. 

It is probably safe to say that in no previous major personality assess- 
ment study has there been a comparably large use of perceptual perform- 
ance tests,   nor a comparable opportunity to determine the relationships 
of perceptual performance variables with such a manifold of personality 
measures from other domains. 

This report treats of the following 10 perceptual tests: 

A. Size-Weight Illusion Test. 
B. Weight Judgment Test 
C. Progressive Squares Test 
D. Perception of Vertical Test 
E. Line Movement Test 
F. Periscopic Tracing Test 
G. Tapping Test 
H.    Kinesthetic After-Effect Test 
I.    Street Gestalt Test 
J.    Gottschaldt Figures Test 

These tests are partly borrowed,  partly new.    The Street Gestalt 
Test,  the Kinesthetic After-Effect Test,   and the Perception of Vertical 
Test are taken over from previous work of other investigators with only 
minor modifications to adapt them to the assessment setting.    The Weight 
Judgment Test,   the Line Movement Test,   the Gottschaldt Figures Test, 
and the Progressive Squares Test have some ancestry in the work of other 
investigators,   but they have been extensively modified for use here.    The 
remaining tests--Size-Weight Illusion,   Tapping,   and Periscopic Tracing-- 
have been newly created and developed for the present studies. 

The tests vary in the kinds of perceptual performance involved.    Some 
call for perceptual achievement,   that is,   the person seeks to make a correct 

2T 
Joseph H.   Handlon,   Bela O.   Baker,   and Wallace B.  Hall were of 

great service in helping in the administration of these tests. 



response.    This is true,  for instance,  of the Street Gestalt Test,  in which 
the task is to identify correctly a fragmented figure; it is also true of the 
Periscopic Tracing Test,   in which the person attempts to reproduce a 
stimulus as faithfully as possible,   and of the Size-Weight Illusion Test,   in 
which the task is to guess the correct weight of an object. 

Others of the tests do not have tnis achievement aspect.    For instance, 
the Line Movement Test is in part simply a measure of perceptual fluctua- 
tion.    And the Weight Judgment Test requires the person to establish and to 
modify a subjective scale of judgments,  for which there is,   of course,   no 
correct answer. 

The term "perceptual" in reference to these procedures may not be 
entirely apposite.    What is intended is a broad meaning of perception, 
more nearly equivalent to what some would call cognition.    A very large 
judgmental element enters into all of these test performances.    They are 
essentially measures of how the person makes difficult judgments about 
changing,   complex,   or inadequate stimuli. 

Each of the ten perceptual tests will be discussed in turn.    For each 
of them the same type of analysis has been made.    The perceptual measures 
derived from each test have been correlated with all of the many hundreds 
of variables from the entire assessment battery to determine all relation- 
ships significant at the .05 level. ^   As a further step,   item-analyses have 
been made of those adjectives descriptive of personality which were as- 
cribed to the subjects by the assessment staff.    Two extreme groups on 
each measure have been compared 01 such descriptions to determine all 
adjectives significantly differentiating the groups at the .05 level.    Score 
distribution statistics are listed in Appendix B. 

The purpose of this report is to undertake to show the potential con- 
tribution of such perceptual procedures to the assessment and understand- 
ing of personality.    In particular,   this being a study of the determinants 
of superior functioning in military officers,   the stress is upon the percep- 
tual performance of the effective person. 

PERCEPTUAL TESTS AND THEIR RESULTS 

Size-Weight Illusion Test 

Individual differences in various kinds of perceptual illusion have 
often been studied in experimental and personality research.    Thurstone(9) 

^Correlates of the perceptual tests significant at the .05 level are 
listed in Appendix C. 



has investigated factor patterns of some of the classical visual illusions; 
Witkin (11) and others have worked with the distortion of the vertical in 
darkness; Köhler and Wallach (5) havs studied after-effect illusions; Sherif 
(^7) and others have been concerned with an illusion of movement,   namely, 
autokinetic movement of a light in darkness. 

A classical perceptual illusion that has not,  to our knowledge,   been 
the subject of personality research is the size-weight illusion.    It differs 
in an important respect from many of the above mentioned illusions in that 
the perceptual influences transcend a single sense modality.    In this illu- 
sion,   the perceived weight of an object is pronouncedly affected by the 
perceived size.    For example,   of two similar objects equal in weight,  the 
smaller will be perceived as the heavier. 

Our aim is to measure individual differences in susceptibility to the 
illusion,   individual differences in the fate of the illusion with repeated 
exposures of the stimulus,   and individual differences in persistence of the 
illusion when the stimulus conditions causing the illusion are removed. 

The pertinence to personality assessment is in discovering how such 
individual differences may relate to various personality dimensions,   in 
order to help in the psychological understanding of these dimensions,   and 
to explore the means of developing predictive instruments for them. 

To these ends,   a procedure called the Size-Weight Illusion Test was 
developed and applied to the sample of 100 Air Force officers. 

Apparatus 

Two wooden blocks were constructed of the following dimensions in 
inches:    1.5 x 1.5 x 2.5 and 3x3x5.    The larger,   being twice the size 
of the smaller in each linear dimension,   was thus exactly eight times the 
volume of the smaller.    The blocks were hollowed from the bottom end,   and 
lead weights attached and concealed inside in such a manner that the total 
weight of each block was made equal to 300 grams.    A metal ring was 
attached to the top of each block so that it could be hefted by the subject 
by placing his forefinger inside the ring. 

The two blocks were painted gray.    Thus,   they looked exactly alike in 
shape,   color,   texture,   and other respects; but one was eight times the 
volume of the other.    (See Figure 1. ) 

Pretests with control subjects established that when the two blocks 
were hefted with eyes closed,   they were judged as of equal weight. 



Differences found with eyes open can be ascribed,  therefore,  to the per- 
ceived size differences. 

For another part of the procedure,   two paper covers were constructed 
for the blocks.    They were identical in size and shape.    Each had the bot- 
tom open so that it could simply be dropped over the block.    Slots were cut 
in the top in order that the cover could drop over the metal ring.    For the 
larger block,  the cover was made to fit snugly around it.    For the smaller 
block an identical cover was used,   but in addition the smaller block was 
set upon a small pedestal in order to permit the cover to rest upon the top 
of the block.    With both covers in place,  the two blocks then appeared iden- 
tical in size and shape,  and were also identical in weight (300 grams plus 
the inappreciable weight of the paper cover).    (See Figure 2. ) 

Procedure 

Each subject (S) was tested individually,   seated before a table beside 
the experimenter (E).    E first presented the two blocks,   saying:   "Here are 
two weights.    You are to pick up the larger one,  by placing your forefinger 
in the ring and hefting it once,  then putting it down.    Then do the same 
with the smaller one.    Your task is to estimate in grams the weight of the 
second.    I will tell you that the weight of the larger is exactly 300 grams. 
Now go ahead. " 

After S hefted the weights,   E recorded his estimate.    Then E asked S 
to repeat the procedure,   and once again recorded the estimate.    This con- 
tinued for 12 successive judgments all done in the same way. 

At this point,   E placed the two paper covers over the blocks in full 
view of S,   and asked him to go on with the weight judgments as before. 
No explanation was offered S about the purpose of the covers.    Six suc- 
cessive trials were made under this condition. 

Then,  finally,   the paper covers were removed and six more trials 
were made as in the original condition. 

In summary,   24 successive weight estimates were obtained as follows: 

Trials   1 - 12 No covers 
Trials 13 - 18 Covers 
Trials 19 - 24 No covers 
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Fig.  1.    Blocks used in Size-Weight Illusion Test 



Fig.   2.    Covered blocks used in Size-Weight Illusion Test 



Measures 

From the 24 estimates obtained from each S,  the following seven 
measures were derived: 

1. Magnitude of illusion on trial 1.    (Estimate in grams on trial 1. 
Higher score indicates greater illusion. ) 

2. Magnitude of illusion on trial 24.    (Estimate in grams on trial 24. 
Higher score indicates greater illusion. ) 

3. Variability in illusion over 12 trials.    (Standard deviation of 
estimates in grams on 12 trials.    Higher score indicates greater 
variability in estimates. ) 

4. Mean illusion over 12 trials.    (Mean estimate in grams,   trials 1 
through 12.    Higher score indicates greater mean illusion. ) 

5. Change in illusion,  trial 1 to trial 12.    (Estimate in grams on 
trial 1 divided by sum of estimates on trials 1 and 12,   expressed 
as a percentage.   Higher score indicates more reduction in illu- 
sion over the series of 12 trials. ) 

6. Number of trials to stabilize judgment.    (The ordinal number of 
last trial in the series on which variation in estimates occurs. 
Higher score indicates slower stabilization of judgments. ) 

7. Carry-over of illusion under changed stimulus conditions.    (Mean 
illusion on trials 13 to 18 divided by mean illusion on trials 
1 to 12, expressed as a percentage. Higher score indicates more 
carry-over of illusion when stimulus conditions producing illusion 
are removed. ) 

Inasmuch as certain refinements of procedure were introduced follow- 
ing the first week's assessment of ten officers,   all statistics for the Size- 
Weight Illusion Test pertain to only 90 of the 100 officers. 

Intercorrelations among the seven measures are presented in Table 
1.    Four of the seven measures were selected for further analysis because 
they appeared by inspection of the correlations to have least overlap with 
one another.    The four variables selected were:   4.    Mean illusion over 12 
trials; 5.    Change in illusion,   trial 1 to trial 12; 6.    Number of trials to 
stabilize judgment; 7.    Carry-over of illusion under changed stimulus con- 
ditions.    Score distribution data for the four measures are listed in Ap- 
pendix B. 



TABLE 1 

Intel-correlations Among the Size-Weight Illusion Scores 

Measures 1 2 3. 4 5         6_ 

Magnitude of illu- 
sion on trial 1 .55 .53 .77 .32 .24 .31 

2.    Magnitude of illu- 
sion on trial 24 .55 .21        .62      -.08        .00 -.03 

3.    Variability in illu- 
sion over 12 trials .53 .21 .65      -.08        .57 ,33 

4. Mean illusion aver- 
aged over 12 trials 

5. Change in illusion, 
trial 1 to trial 12 

.77 .62        .65        ---     -.23        .26 

,32        -.08      -.08      -.23 .17 

-.23 

.21 

6. Number of trials to 
stabilize judgment .24 

7. Carry-over of illu- 
sion under changed 
stimulus conditions -.31 

.00 .57 

-.03      -.33 

.26 .17 

.23      -.21 .32 

-.32 

Results 

For each one of these four separate measures,   analysis was done in 
two ways.    First,   selection was made out of the total group of 90 officers 
of the twenty who scored highest on that perceptual measure,  the twenty 
whose scores were in the middle of the distribution,   and the twenty who 
scored lowest.    The three groups were compared with respect to adjective 
descriptions made of them by the assessment staff (without knowledge of 
the subjects' test performances).    Second,   a search was made for all other 
assessment variables correlating significantly at the .05 level with that 
perceptual measure. 

Mean illusion over twelve trials.    The correlations between size- 
weight illusion scores and other variables provide some basis for psycho- 
logical interpretation of individual tendencies toward susceptibility to the 
illusion.    The first salient fact is that intellectual variables tend to be 



negatively correlated with amount of illusion.    The highest correlation of 
any variable with mean illusion is -.40 for an objective index of intel- 
lectual performance (Field-Testing Composite:   Intellectual competence). 
Standard intelligence tests,   e.g. ,   the Terman Concept Mastery Test,   the 
Wesman Personnel Classification Test,   and the Bennett Mechanical Com- 
prehension Test,   also are significantly negatively correlated with amount 
of illusion.    Another cluster of variables pertaining to intellectual function- 
ing confirms this same negative relationship with degree of illusion.  It in- 
cludes the Insight Puzzles Test,   the Word Rearrangement Test,   the Cali- 
fornia Psychological Inventory (CPI) scales for intellectual efficiency and 
academic motivation,   and the General Information Survey. 

Another salient finding is that low susceptibility to the illusion re- 
lates significantly to good judgment in the person.    The pertinent variables 
are Field-Testing Composites of Good Judgment and Fairmindedness,   the 
CPI scale for tolerance,   a test of accuracy of judgment of personality,   and 
the staff rating on evaluation of ideas. 

The generally favorable character of the correlates of low suscepti- 
bility to the illusion is further revealed in the following Q-sort items:    "Is 
turned to for advice and reassurance, "   "Derives personal reward and 
pleasure from his work, "   "Gets along well in the world as it is, "   "Is a 
conscientious,   responsible,   dependable person. " 

Conversely,   those variables positively correlated with amount of il- 
lusion tend to reflect unfavorable features of the person.    The second 
highest correlation (.35) found in the entire matrix is with a measure of 
"manifest anxiety" in several problem-solving situations.    Among other 
variables showing significant positive correlations with illusion are two 
Q-sort items:    "Is at odds with himself, " and "Is rebellious toward author- 
ity figures. " 

Certain other perceptual performances in assessment also involve 
susceptibility to illusion,   though in modalities entirely removed from the 
size-weight illusion.    One of these is distortion in the apparent vertical 
produced by a tilted visual framework.    Another is the persistence of a 
kinesthetic adaptation effect.    The two correlate .23 and .24, respectively, 
with Size-Weight Illusion scores;   thus we find some evidence for a general- 
ized   susceptibility to perceptual illusion in some individuals. 

The men having the highest scores—indicating greatest susceptibility 
to the size-weight illusion--are more frequently described by observers 
using the Adjective Check List as awkward,   tense,   restless,   opinionated, 
headstrong,   stubborn,   and talkative.     The low scorers are seen in a dis- 
tinctly more favorable light,  being described as civilized,   efficient, 
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energetic,   dependable,   intelligent,   good-natured,  poised,   and self-confi- 
dent.    It is also of interest to note that both the middle and the low groups 
are seen as more stable,   self-controlled,   organized,   reasonable,   and 
fair-minded than the high group. 

Change in illusion, trial 1 to trial 12.   Examination of the assessment 
variables which correlate most highly with change in illusion suggests 
the importance of a dimension of flexibility-inflexibility in the person's 
cognitive and motivational processes.    Reduction in illusion is correlated 
with the CPI scale for intellectual efficiency,   a rating of originality of 
productions on the Thematic Apperception Test,   a staff rating of evalu- 
ation of ideas,   a more rapid self-recognition and more rapid recogniza- 
bility (by others),   number of life activities,   etc. 

The tendency for the illusion to persist during repeated exposure to 
the stimuli is correlated with three measures of the Personal Preference 
Scale (prenatal,   early oral,   and late oral),   with the Self-Maintenance and 
Infrequency scales of the CPI,   with the Strong Vocational Interest Blank 
(SVIB) key for President of Manufacturing Concern,   with two Q-sort items: 
"Is pedantic and fussy about minor things, " and "Is unaware of his social 
stimulus value, " etc. 

A comparison of the high-scoring,   middle,    and low-scoring groups on 
this measure also reveals differences,   especially between the highs and 
the lows,   in the manner in which they were described by the staff observers. 
The high scorers,   i. e. ,   those who s.iow the greatest reduction in illusion 
over the twelve trials,   are characterized by such adjectives as serious, 
clear-thinking,   cool,   reflective,   evasive,   and reserved.     The individuals 
who exhibit persistence in the illusion (or even increase in it) are described 
as stubborn,   loyal,  persevering,   natural,   and steady. 

In summary,   the tendency for the size-weight illusion to disappear 
with repeated trials seems to be somewhat related to certain character- 
istics pertaining to cognitive and motivational flexibility.     Those subjects 
who,   so to speak,   "hang on" to their illusion appear to be characterized 
by more stubbornness and inflexibility.    However,   the significant corre- 
lations are few in number and modest in size,   and no more than a sug- 
gestive relationship is found. 

Number of trials to stabilize judgment.     The Adjective Check List 
analysis reveals that the men who stabilize their weight judgments only 
after many trials are more frequently seen as serious,   distrustful,   cool, 
and quick.     The men making average scores appear to  observers as modest, 
natural,  peaceable,   good-natured,   u.iassuming,   and conventional.     The low 
scorers--those who stabilize their judgments almost at once--are seen 
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by staff raters as dominant,   hard-headed,   opportunistic,   self-seeking, 
bossy,   enterprising,   and shrewd. 

Analysis of assessment variables adds to this picture.     For example, 
number of trials before a stabilized weight judgment occurs is positively 
correlated with the CPI Flexibility scale.    Moreover,   there are several 
assessment variables indicative of being a "strong-minded" person with 
firmly established views of self and others which are found to go with the 
tendency to establish a firm,   unmodified judgment early in the series. 
These include the CPI Dominance scsle,   the SVIB Interest Maturity scale, 
and the test-retest correlation and the correlation of descriptions of self 
and ideal self on the Adjective Check List. 

Carry-over of illusion under changed stimulus conditions.    High scores 
on this measure indicate that the individuals were least responsive to changed 
stimulus conditions and were suggestibly persistent in the illusion after re- 
moval of the stimulus difference causing it.    Such individuals are described 
on the Adjective Check List as confused,   considerate,   gentle,   honest, 
nervous,   defensive,   and meek.     The middle scorers appear to observers 
as unassuming,   relaxed,   reliable,   natural,   and peaceable.     The low 
scorers are described in such terms as interests wide,   aggressive,   dis- 
satisfied,   and enterprising. 

The list of significant assessment correlates of the measure is short, 
yet from it a fairly consistent pattern can be discerned.    In general,   the 
positive correlates are of an unfavorable character and the negative cor- 
relates of a favorable character. 

Thus,   inflexible perseveration of the illusion tends to be associated 
with indications of rigidity,   disturbance,   and ineffectiveness in attempts 
to cope.    Noteworthy are the ratings of rigidity and pathogenicity of child- 
hood,   the CPI scale for delinquency,   "unrelieved dominance" behavior 
in Improvisations,   the tendency to make a larger number of guesses in 
Charades but with less effectiveness,   and the greater frequency of 
Rorschach W,   which may in this case reflect the kind of so-called "whole 
compulsion" that would be entirely consistent with the inflexible persevera- 
tion of the illusion.     That high scorers on this measure also get somewhat 
higher scores on the SVIB key for Officer Candidate Leadership and are 
rated higher on positive valuation of the military identity raises interest- 
ing questions in this connection. 

The negative correlates support the above picture.    Low scores on the 
measure tend to go with several indicators of adaptive flexibility,   e. g. , 
shift of adaptation level in the Weight Judgment Test,   effectiveness of guess- 
ing in Charades,   ratings of .evaluation of ideas and of fairmindedness. 
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They are also associated with several kinds of indicators of emotional free- 
dom and spontaneity in the person,   e. g. ,   enjoyment of aesthetic and sensu- 
ous impressions,   emphasis on oral pleasure,   and tendency on the Rorschach 
to give movement and human responses,   and a greater volume of responses. 

Conclusions 

The Size-Weight Illusion Test,   here developed and evaluated for the 
first time,   offers some promise as an assessment device.    Though re- 
quiring individual administration,   the method is simple and relatively 
economical. 

Four  measures   derived from several ways  of scoring the test per- 
formance appear to differentiate the officers in a number of psychologi- 
cally relevant characteristics,   although it should be emphasized that the 
relationships are few in number and generally of no more than borderline 
significance:    (a) Susceptibility to illusions:    Those men exhibiting least 
susceptibility to the illusion are rated and scored as superior in intellec- 
tual  traits,    in good judgment,    and  in general   soundness of social and 
personal adjustment,    (b) Change in illusion:   By and large,   the tendency 
for the illusion to diminish during the twelve successive stimulus exposures 
is associated with favorable personality characteristics,   e.g.,   intellectual 
efficiency,   lack of stubbornness,    (c) Readiness to stabilize judgments: 
Those  men  exhibiting  tendencies toward a very early stabilization of 
judgments in the series of twelve trials appear to be characterized by 
dominance,   strong ego-organization,   and an independent and somewhat 
authoritarian outlook,   coupled with an insensitivity toward others,     (d) 
Carry-over of illusion:      Those men exhibiting greatest perseveration of 
the illusion even after the stimulus conditions evoking it have been elimi- 
nated seem to be disturbed and rigid.    Conversely,   those men most re- 
sponsive to the changed conditions tend to be characterized by greater 
adaptive flexibility and emotional spontaneity. 

Weight Judgment Test 

The Weight Judgment Test as developed here is based upon the work 
of Klein (3).    It measures characteristics of the individual's shifts in 
"adaptation level" of weight judgments as a function of systematic stimulus 
changes introduced without his knowledge.     There is evidence that such 
simple perceptual tendencies reflect more general characteristics of the 
person's sensitivity and adjustment to changes in his surroundings,   such 
as the speed,   flexibility,   and method of establishing judgmental norms. 
In general,   therefore,   this test is intended   o throw light on important as- 
pects of the individual's cognitive adjustment to a changing environment. 
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Procedure 

Each S is tested individually.    He is seated in a chair equipped with 
a desk-arm and a shield which prevents him from seeing the stimulus 
weights which E places beside his hand.    His arm rests naturally on the 
desk-arm in such a manner that he may easily heft the weight by grasping 
it with thumb and fingers and flexing the wrist. 

There are eight weights in the series.    They are constructed of 2.5- 
inch cookie cutters with knobs on top.    Pieces of lead are attached inside 
the cutters in such a manner as to produce the following series of gram 
weights: 40,  49,   61,   75,  92,   113,   139,   171.  This series is so designed 
that each weight is approximately 1.23 times the weight of the preceding 
one. 

At no time does S see the weights,   nor is he told the number of weights 
in the total series.     To begin with he is given the following instructions: 

"We are going to ask you to give judgments of a num- 
ber of weights.    I'll place one weight at a time by your 
hand and you will heft it once,   lifting it just a short 
distance.    Grasp the weight by the handle only. 

"You will be asked to give one of three judgments of the 
weight--light,   medium,   or heavy.   I'll give you a sample 
of the kinds of weights you'll be hefting. " 

(E successively presents weights 3,   1,   and 5. ) 

"Since you will have to judge a large number of times, 
above a hundred in all,   I'll ask you to judge fairly 
quickly. " 

The stimulus series appears in Table 2.    It will be noted that in the 
beginning only weights 1-5 are used.    After 50 judgments,   each of the five 
weights having been presented 10 times,   weight 6 is introduced and weight 
1 dropped from the series.    After 20 more judgments,   weight 7 is intro- 
duced and weight 2 dropped.    After 20 more judgments,   weight 8 is intro- 
duced and weight 3 dropped.    Finally,   after 20 more judgments,   weight 
4 is exposed 10 times in succession. 

As each judgment is made,   E records the response as "light, " "medi- 
um, " or "heavy. " 
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TABLE 2 

Stimulus Series of Weights 

Block Number 

1. 5 3 2 4 2 5 1 3 4 

2. 5 3 2 4 2 5 1 3 4 

3. 3 2 5 4 1 4 5 2 3 

4. 5 3 2 4 2 5 1 3 4 

5. 3 2 5 4 1 4 5 2 3 

6. 6 4 2 3 5 3 6 2 4 5 

7. 4 3 2 6 5 2 5 6 3 4 

8. 7 5 3 4 6 4 7 3 5 6 

9. 5 4 3 7 6 3 6 7 4 5 

10. 8 6 4 5 7 5 8 4 6 7 

11. 6 5 4 8 7 4 7 8 5 6 

12. 4 4 4 4 4 4 4 4 4 4 

*1 (40 grams),   2 (49 grams),   3 (61 grams),  4 (75 grams),   5 (92 grams), 
6 (113 grams),   7 (139 grams),   8 (171 grams). 

Measures 

For scoring purposes,   a value of minus one was assigned to a "light" 
judgment,   a value of zero to a "medium" judgment,   and a value of plus 
one to a "heavy" judgment.    The judgments were combined in blocks of 
10,   thus giving five such blocks before weight 6 was introduced,  two more 
blocks before weight 7 was introduced,   two more before weight 8 was in- 
troduced,   and two more after that.    A total score was obtained for each 
block by summing the score values for the judgments in that block.    Not 
all judgments were used in such summing,   but rather a selected set de- 
signed to permit a direct evaluation of the effect of introducing the heavier 
weights in the series.    What was done was to sum only for weights 2-5 
only on blocks 1 through 7; for weights 3-6 on blocks 6 through 9; for 
weights 4-7 on blocks 8 through 11.    An average score for blocks 4 and 
5 was computed and used as the basis for all further computations in- 
volving block 5 (the assumption being that this would provide a somewhat 
more stable estimate of the judgment tendencies just preceding the intro- 
duction of weight 6). 
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Four measures were derived using the above scoring scheme.    They 
are as follows: 

1. Total shift in adaptation level.    (Sum of the following differences: 
block 5 minus block 7; block 7 minus block 9; block 9 minus block 
11.    Higher value« indicate greater total shift in adaptation level 
as a consequence of the introduction of new stimuli. ) 

2. Immediate shift in adaptation level.    (Sum of the following differ- 
ences:   block 5 minus block 6; block 7 minus block 8; block 9 
minus block 10.    Higher values indicate greater immediate shift 
in adaptation level as a consequence of the introduction of new 
stimuli. ) 

3. Maximal shift in adaptation level.    (Value is the largest of the 
three differences computed in Measure 2.    Higher value indicates 
greater maximal immediate shift in adaptation level as a conse- 
quence of the introduction of new stimuli. ) 

4. Variability in adaptation level.    (Sum of the differences without 
regard for sign between the following pairs of blocks:    2-3,   3-4, 
4-5,   6-7,   8-9,   10-11.    Higher value indicates greater fluctu- 
ation in adaptation level without changes in the actual stimuli. ) 

Norms for the above measures for the 100 officers are listed in Appendix 
B. 

Results 

Measures 1,   2,   and 3 constitute different ways of measuring the 
amount of effect produced in the individual's adaptation level of weight 
judgments as a function of the unannounced introduction of heavier weights 
in the series,   while Measure 4 deals with variability in judgments without 
changes in the stimuli.    Preliminary inspection revealed that Measure 
2--the amount of adaptation level shift immediately following the introduc- 
tion of the heavier weights--has the highest average intercorrelation among 
the four measures.    For this reason,   our discussion here will be limited 
to Measure 2. 

Scores on the measure have been correlated with all the other assess- 
ment measures.    Significant correlations are presented in Appendix C.   In- 
ferring from the significant positive correlates,   the tendency to be re- 
sponsive to changes in the stimulus series of weights by shifting one's 
adaptation level is related to a number of favorable characteristics 
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centering on effective interpersonal relationships.    This is indicated by 
the following illustrative variables:    social adjustment rated by graph- 
ology,   effectiveness of performance in a group task (Bingo),  leadership 
measured by the Minnesota Multiphasic Personality Inventory (MMPI) Lp 
scale,   effectiveness of guessing in a group game (Charades),   ease in 
interpersonal relationships rated by interviewer,   and role-playing ability 
measured by the MMPI Rp scale. 

This is further supported by positive relations with a number of vari- 
ables pertaining to criteria of officer effectiveness:    ratings of work ef- 
fectiveness,   responsibility,   and human relations skills from the Job-Con- 
cept Interview; the Military Officer Effectiveness scale of the IP AR inven- 
tory; the Communality scale of the Air Force Preference Inventory. 

The tendency toward rapid shifting of adaptation level also bears 
the hypothesized relationship with certain other measures of tempo, 
fluidity,   and spontaneity in the person's behavior,   as illustrated by posi- 
tive correlates with high tapping rate,  with percent of movement responses 
in the Rorschach,   and with a shift of angular orientation in a periscopic 
tracing task in darkness.    Moreover,   such trends are reflected in cogni- 
tive tasks requiring adaptive and insightful flexibility.    Thus,  those with 
rapid shifts in weight-adaptation level are superior in the Bingo and Cha- 
rades group problem procedures mentioned above,   in the Insight Puzzles 
Test, and in the Match Problems of the Guilford Creativity Test. 

Conversely,  from the significs-nt negative correlations it may be in- 
ferred that the tendency not to adjust adaptation level in response to 
changes in the stimulus series tends to be associated with a rather un- 
favorable set of characteristics,   centering on (a) inadequate relations with 
others,   (b) rigidity and excessive ego-control,   and (c) inner anxiety.    Such 
relevant variables as the following are notable:   (a) the MMPI Dissimulation 
Index, the MMPI scale of social introversion,   early oral and prenatal scales 
of the Personal Preference Scale,   and slowness to cooperate in a group task 
(Bingo); (b) MMPI Ego-Control,   rigidity as rated by the assessment staff; 
(c) pulse and blood pressure elevation,   MMPI-Psychasthenia,   and a Q-sort 
characterization--"Is influenced by diffuse personal feelings and intangible 
subjective facts. " 

The 20 officers with highest scores on this measure,  the 20 with the 
lowest scores,   and the 20 with middle scores,  have been compared with 
respect to adjectives used to describe them by the assessment staff.   Rela- 
tively few discriminating adjectives are found.    There appears to be some 
tendency for the high scorers,  i. e.,   those men whose adaptation level shifts 
most markedly in response to the heavier weights,   and the low scorers,   i. e., 
those men whose adaptation level shifts little or not at all,   to be seen by the 

17 



assessment staff in less favorable terms than the middle scorers.    Thus 
the high scorers are described as careless,   disorderly,   suggestible, 
trusting,   and soft-hearted,   while the low scorers are seen as shallow, 
mannerly, and demanding.    The middle scorers,   on the other hand,   are 
more likely to be characterized in terms indicative of a well-organized 
achiever,   e. g. ,   methodical,   efficient,   unaffected,   (not) easy-going, 
(not) peculiar,   etc.    However,   it should be stressed that the evidence from 
the adjective descriptions is meager at best. 

Conclusions 

It appears that the readiness with which an individual adjusts his 
adaptation level of weight judgments when heavier weights are introduced 
without warning into the series is not indifferently related to broader as- 
pects of his assessment performance and personality.    Although the re- 
lationship is low,  the analogy is strildng:    readiness to shift one's adapta- 
tion level as the external stimuli change is positively related to effective 
and responsive relationships with other people,   to adaptive and insightful 
flexibility in problem-solving,   especially in group problems involving 
others,   and to spontaneity of behavior.    Conversely,  lag in shifting one's 
adaptation level as the external stimuli change is associated with social 
introversion and disturbed relations with others,   With excessive ego-con- 
trol,   and with manifestations of inner anxiety. 

On the basis of minor evidence from adjective descriptions,   it may 
further be speculated that those men who score in the middle of the range, 
being neither overly quick nor overly slow to shift adaptation level,   may 
optimally combine those characteristics making generally for a well-ad- 
justed,   organized,   efficient,   middle-of-the-road performance. 

Progressive Squares Test 

This test is adapted from the work of Klein (_3) and others on indi- 
vidual differences in shifts in adaptation level.    Although it parallels 
the Weight Judgment Test in its scheme of introducing unannounced gradual 
changes in the stimulus series,   it differs in employing another sense 
modality and in requiring absolute7rather than relative judgments. 

As in the case of the Weight Judgment Test,   scores on this test may 
be presumed to throw light on the individual's sensitivity to objective 
changes in his environment and on his characteristic ways of adapting his 
standards of judgment to these changes. 
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Procedure 

Ss were tested in groups of five,   seated in a semidarkened room 
facing a blank wall on which slides were projected.    The slides consisted 
of drawings of outline squares,   varying in linear size from 2 to 20.5 inches. 
The Ss were provided with record sheets with spaces numbered for 145 
judgments.    They were told that squares would be projected for intervals 
of a few seconds each and were instructed to write down an estimate of the 
linear size of each square to the nearest one-half inch. 

The squares were exposed briefly,  for approximately three seconds 
each.    An interval of about three seconds occurred between slides in order 
to give S time to record his judgment.    The slides were projected at differ- 
ent locations on the wall in a random order,   so that S would not be able 
to use local reference points as cues in estimating the size.    The slides 
were photographic negatives of black on white drawings,   hence when pro- 
jected,   all that was visible was the outline square without framing,   which 
made the size-judgment task a relatively difficult one. 

The stimulus series began with the smallest square of two inches. 
After it was exposed and S's judgment recorded,   E announced to the group 
that the correct size of the square wes two inches.    (This was done to 
provide all Ss with the same initial standard of judgment. )   After this 
first slide,   E made no further announcements as to correct size. 

The stimulus series is shown ia Table 3.    It will be observed that 
during the first 17 trials,  the five smallest squares only were presented 
in a systematically varied order.    On trial 18 the next larger square (5.5 
inches) was introduced and the smallest square (2 inches) dropped out. 
This procedure of gradually introducing larger squares and eliminating 
smallest ones was continued throughout the series until near the end.    Thus, 
the series from trials 117 through 135 consisted of the five largest squares, 
varying from 9.5 to 20.5 inches in size. 

On trial 136,   a middle-sized square of 6.5 inches was introduced and 
repeated for 10 successive trials,   which ended the series.    The purpose 
was to study the flexibility of readjustment to adaptation-level when a sub- 
stantially smaller square was thus suddenly exposed. 

Measures 

Various measures were derived from the test performances.    Some 
of them pertained to "adaptation level, " meaning merely the absolute 
magnitude of the size judgments given at different stages in the stimulus 
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i'ABLE 3 

Stimulus Series for the Progressive Squares Test 

Size of Size of Size of Size of Size of 
Square Square Square Square Square 

Trial in i'rial in I'rial in i'rial in i'rial in 
No. inches No. inches No. inches No. inches No. inches 

1. 2 30. 4.5 59. 5.5 88. 11.5 117. 9.5 
2. 2.5 31. 3 60. 6.5 89. 8 118. 17 
3. 4.5 32. 3.5 61. 4.5 90. 9.5 119. 14 
4. 3 33. 6.5 62. 5.5 91. 6.5 120. 11.5 
5. 3.5 34. 4.5 63. 9.5 92. 8 121. 9.5 
6. 2.5 35. 5.5 64. 6.5 93. 14 122. 11.5 
7. 3 36. 3.5 65. 8 94. 9.5 123. 20.5 
8. 2 37. 4.5 66. 5.5 95. 11.5 124. 14 
9. 4.5 38. 3 67. 6.5 96. 8 125. 17 

10. 3.5 39. 6.5 68. 4.5 97. 9.5 126. 11.5 
11. 2 40. 5.5 69. 9.5 98. 6.5 127. 14 
12. 2.5 41. 3 70. 8 99. 14 128. 9.5 
13. 4.5 42. 3.5 71. 4.5 100. 11.5 129. 20.5 
14. 3 43. 6.5 72. 5.5 101. 6.5 130. 17 
15. 3.5 44. 4.5 73. 9.5 102. 8 131. 9.5 
16. 2.5 45. 5.5 74. 6.5 103. 14 132. 11.5 
17. 3 46. 3.5 75. 8 104. 11.5 133. 20.5 
18, 5.5 47. 4.5 76. 5.5 105. 9.5 134. 17 
19. 3.5 48. 8 77. 6.5 106. 8 135. 14 
20. 4.5 49. 5.5 78. 11.5 107. 9.5 136. 6.5 
21. 3 50. 6.5 79. 8 108. 17 137. 6.5 
22. 3.5 51. 4.5 80. 9.5 109. 11.5 138. 6.5 
23. 2.5 52. 5.5 81. 6.5 110. 14 139. 6.5 
24. 5.5 53. 3.5 82. 8 111. 9.5 140. 6.5 
25. 4.5 54. 8 83. 5.5 112. 11.5 141. 6.5 
26. 2.5 55. 6.5 84. 11.5 113. 8 142. 6.5 
27. 3 56. 3.5 85. 9.5 114. 17 143. 6.5 28. 5.5 57. 4.5 86. 5.5 115. 14 144. 6.5 
29. 3.5 58. 8 87. 6.5 116. 8 145. 6.5 

20 



series.    Other measures pertained to the accuracy of the size judgments 
at different stages in the series.    Still others pertained to the manner in which 
S readjusted his standard of judgment when the middle-sized square was 
suddenly reintroduced at the end of the series.    Finally,   one measure 
pertained to the amount of inconsistency in judgments of certain identical 
squares as they recurred during the series. 

Preliminary inspection of the entire correlation matrix showed that 
most of these measures correlate little or not at all with other assessment 
variables.    This is especially the case with the main measures for   which 
the procedure was designed,   namely,  those having to do with the amount 
and accuracy of shift of adaptation level.    These measures will not, there- 
fore,  be further discussed in this report. 

However,   two of the other measures,  which were initially considered 
of only rather incidental interest,  prove to yield a number of striking and 
meaningful correlations with other assessment variables.    These two 
measures are: 

1. Inflexibility in readjustment of adaptation level.    (Sum of size 
judgments on trials 136-140 divided by sum of size judgments 
on trials 123-135,   expressed as a percentage.    A higher score 
indicates greater inflexibility of readjustment of adaptation level 
following reintroduction of the middle-sized square at end of 
series. ) 

2. Inconsistency of judgments.    (Composite of two indices of relative 
variability of repeated size judgments of the 4.5 inch and 11.5 
inch squares throughout the series.    A higher value indicates 
greater inconsistency in repeated judgments of the same stimu- 
lus,  with adaptation level held constant. ) 

Score distribution statistics for the above two measures for the 100 
officers are listed in Appendix B. 

Results 

Inflexibility in readjustment of adaptation level.   The men exhibiting 
most inflexibility are described by such adjectives as inhibited,   slow,  timid, 
good-natured,   calm, and narrow in interests.    This general picture of psy- 
chological narrowness is extended by the assessment correlates of the in- 
flexibility scores,   including the following:   stereotyped and unoriginal (Q- 
sort item),   ethnocentric and conservative attitudes measured by the Uni- 
versity of California Public Opinion Scales E (ethnocentrism) and 
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PEC (political and economic conservatism),   SVIB scales for President of 
Manufacturing Concern,   Purchasing Agent. 

The officers with low scores on the measure (that is,  those less in- 
flexible) are described in a strikingly different way by the assessment 
staff.    The lengthy list of generally favorable adjectives ascribed to them 
falls roughly into five clusters:   clear-thinking,   capable,   and organized; 
insightful,   clever,   and original; active,   restless,   and quick; loud,  talka- 
tive,   and warm; headstrong,   egotistical,   and opportunistic. 

Of the 67 assessment variables which correlate with the measure at 
or beyond the .05 level of significance,   all but seven have negative coeffi- 
cients.    The majority of them lend themselves to grouping in the following 
five categories,   which are similar to but not identical with the clusters of 
descriptive adjectives listed above. 

a.    Intellectual ability and interests.    Concept Mastery Test,   staff 
ratings of intellectual ability and of evaluation of ideas,   General 
Information Survey,   rating of knowledgeability in Charades, 
Q-sort items:    "Highly cathects intellectual activity; values 
cognitive pursuits. " 

b*    Originality.    Staff rating of originality,   Guilford Creativity 
Tests,  fluency of ideas and put-outs in Charades,   Word Rear- 
rangement Test,   IP AR Questionnaire Capacity for Independence 
scale. 

c. Activity.    Motility in Charades,   elevated blood pressure and 
heart rate,   variability in adaptation level in Weight Judgment 
Test,   speed of satiation in Kinesthetic After-Effect Test. 

d. Maturity.    CPI Responsibility scale,   SVIB scale of Interest 
Maturity,   staff rating of self-insight,   emotional stability rated 
from graphological analysis. 

e. Identification with and interest in others.    Personal Preference 
Scale -- desire to help and identification with children,  parents, 
old people; SVIB scales for YMCA Secretary,   Minister,   City 
School Superintendent,   etc. 

Considering together the trends from the adjective descriptions and 
the correlational analysis,   it would appear that this particular kind of in- 
flexibility of perceptual performance reflects a more general inflexibility 
in the person (though,   to be sure,   the relationships are of only modest 
size).    By and large,   the picture of those who show relatively little 
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readiness to adjust adaptation level in response to sudden changes in stimuli 
is one of psychological constriction and narrowness and of a lack of the kind 
of intelligence,   adaptability,   drive,   and spontaneity which tends to charac- 
terize those at the other extreme of the measure. 

Inconsistency of judgments.    This measure pertains to the extent to 
which the individual tends to give variable judgments of size of a given 
square when it is repeatedly exposed.    It is independent of degree of change 
in adaptation level,   being computed as the relative variability of judgments 
within a sequence of trials in which the span of objective stimuli remains 
constant. 

Looking first at those men who are most consistent,   i. e.,   show low 
indexes of inconsistency in judgment,   it becomes clear that they are gener- 
ally perceived and rated by the assessment staff in favorable terms.    The 
significant adjectives characterizing these men are:    cooperative,   consci- 
entious,   dependable,   easy-going,   reasonable,   sympathetic,  unaffected,  un- 
assuming.    The key-note appears to be stability and soundness. 

This favorable picture is reinforced by many of the significant nega- 
tive correlations of inconsistency with other assessment variables: 

Interviewer's ratings of moral character, need for acievement, 
career or work satisfactions, ability to obtain sexual grati- 
fication. 

Q-sort items:    "Identifies with the values,   actions,   attitudes, 
etc.,   of his professional group. "   "Is masculine in his 
style and manner of behavior. "   "Is gregarious; prefers 
interpersonal and group situations to intra-personal circum- 
stances. " 

IP AR Questionnaire - Personal soundness scale 
Bingo Test - rating of over-all effectiveness of performance in 

group task. 

Conversely,   the tendency to be inconsistent in judgments in this test 
is associated with generally unfavorable attributes.    For instance,   the   de- 
scriptive adjectives ascribed to men scoring very high on inconsistency 
are as follows:    autocratic,  blustery,   bossy,   determined,   dissatisfied, 
distrustful,   egotistical,   immature,   opinionated,   opportunistic,  prejudiced, 
rebellious,   suspicious.    Many of the assessment variables which correlate 

4The correlation of this measure with total amount of shift in adapta- 
tion level during the experimental series is .04.   This measure is also rela- 
tively independent of Measure 1 (Inflexibility in readjustment of adaptation 
level),   the correlation being -.15. 
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positively with inconsistency are likewise of a clearly unfavorable charac- 
ter: 

Personal Preference Scale--late oral,  phallic,  feminine 
identification 

Anxiety rating (in performance on Arthur Stencil Test and In- 
sight Puzzles Test) 

Improvisations--rating of submissiveness 
Perception of Vertical—error in judgment 
Q-sort items:    "Over-controls his impulses; is inhibited; 

needlessly delays or denies gratification."   "Fears possible 
future privation; anticipates being exploited and cheated. " 

MMPI--Sc (Schizophrenia) scale 

Conclusions 

The Progressive Squares Test was designed and administered in the 
expectation that there would be pronounced individual differences in the 
manner in which adaptation level of judgments varies with gradual shifts in 
the range of objective stimuli,   and that such individual differences would 
be found to relate significantly to other measured dimensions of person- 
ality.    The first expectation was confirmed.     The second was only partially 
confirmed,   inasmuch as those principal measures most closely pertaining 
to degree and manner of shift in adaptation level prove to have relatively 
few significant assessment correlates. 

On the other hand,  two additional measures do prove to be of consid- 
erable interest.    In the first--relative inflexibility of adaptation level in 
response to changing stimuli--there is fairly convincing evidence that in- 
flexibility in this kind of perceptual performance reflects more general 
traits of inflexibility in the person.     The second--degree of variability 
of judgments--also exhibits a sensible relationship to broaden aspects of 
the individual's personality,   inasmuch as stability and consistency of these 
perceptual judgments are found to be associated significantly with other 
indicators of psychological stability in the person. 

As an assessment device,   the present technique appears to hold 
promise,   but to require substantial further development and modification 
if it is to increase its effectiveness in discriminating relevant features 
of personality. 
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Perception of Vertical Test 

This test is adapted directly from the research of Witkiti et al (10) 
on factors influencing accuracy of perception of the vertical in darkness 
in the presence of a tilted visual framework.    In accordance with the 
findings of Witkin and others it may be presumed that the performance 
in this test should relate significantly to several important dimensions of 
personality,   especially dependency,   suggestibility,   and tendencies toward 
disorientation. 

Procedure 

The apparatus and test procedure were modifications of those de- 
scribed by Witkin.    A painted lucite square,   36 x 36 inches,  was mounted 
in the upright plane on an axle in such a manner that it could be tilted either 
to the right or to the left of vertical.    Its edges were so grooved and in- 
ternally lighted that a square outline of light could be made visible in the 
darkroom.    A lighted lucite rod was mounted coaxially directly in front of 
the square,   and was freely rotatable.    A three-way selsyn system permitted 
the subject to rotate the rod to any desired angle by adjusting a knob from 
his position approximately three feet in front of the rod and frame.    A 
similar control permitted the experimenter to change the angle of the rod, 
and also to read off on a dial the angular tilt of the rod as set by the sub- 
ject.    (See Figure 3. ) 

S was brought into the room blindfolded and placed standing in front 
of the apparatus.    With blindfold removed and with no other visual cue than 
the rod and frame,  he was then given a series of eight trials,   on half of 
which he was instructed to make the rod "truly vertical,   that is,   vertical 
with respect to the earth, " and on half,   "truly horizontal,   that is,   hori- 
zontal with respect to the earth. "   The trials were made with the frame 
alternately tilted 28 degrees to the right and 21 degrees to the left of verti- 
cal. 

Swas then seated in a chair tilted 28 degrees to the right,  with head 
fixed in a headrest.   Eight more trials followed in the same pattern as 
those in the previous standing condition. 
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Fig.   3.    Apparatus for Perception of Vertical Test 
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Measures 

Various measures were computed from the data for each of the 90 
officers. 5   Some pertained to the average amount of angular error of the 
judgments,   others to the degree of angular displacement toward the tilted 
frame.    Some pertained to the standing condition,  others to the sitting 
condition.    For the sake of convenience in scoring performance on these 
measures,   the errors on the "horizontal" judgments and those on the "ver- 
tical" judgments were treated alike and combined.    Justification for this 
step is based on the finding that there is a high relationship between scores 
in the two conditions.    Throughout what follows,   therefore,  the combined 
scores for the "horizontal" and "vertical" conditions are referred to as 
pertaining to judgments of the "vertical. " 

The single measure that will be reported on here is the straight- 
forward one found most discriminating by Witkin,   namely,   the net dis- 
placement toward the tilted frame in angular degrees with S standing. 
This is a measure of the extent to which the person's judgments of the 
vertical are influenced by the tilted visual framework. 

The great majority of net displacements were in the direction of the 
tilted frame.    Of the 90 officers,   only 13 had net displacements opposite 
to the tilt of the frame,   and the largest of such negative displacements was 
only two degrees.    The displacements range from minus two to plus 14 
degrees,  with a mean of 3.6 degrees.    There is a marked positive skew. 

Results 

The significant assessment correlates of the displacement score are 
listed in Appendix C.    A consistent and striking pattern of relationships 
emerges.    Displacements toward the tilted framework are associated with 
tendencies of ego-weakness and dependency in the personality,   and'with an 
orientation toward and concern with other people.    Conversely,  the absence 
of influence by the tilted frame tends to be associated with intelligence, 
originality and analytical abilities, independence of personality,   and ori- 
entation toward cognitive rather than social objects.    Each of these aspects 
is discussed under the following headings. 

Intelligence.    Those officers exhibiting little or no distorting influence 
by the tilted frame tend to score higher on various measures of intelligence. 

5This procedure was not administered in the first week of assess- 
ment,   hence scores are available on only 90 of the 100 officers. 
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The highest correlation,   -. 31,   is with the Concept Mastery Test,   a high- 
level test of mental functioning.    Other significantly correlated intelli- 
gence measures include the Wesman Personnel Classification Test,   and 
the Bennett Mechanical Comprehension Test. 

Spatial reorganization ability.    Resistance to the influence of the 
tilted framework is also related to that aspect of intellectual functioning 
that has to do with spatial relations and spatial reorganization.    Examples 
are the significant correlations with the Insight Puzzles Test,   the 
Gottschaldt Figures Test,   and the Arthur Stencil Test.    A spatial relations 
factor score derived from a factoring of these and other assessment 
measures correlates -.35 with displacement score. 

Analytical ability and interest.   The more analytical the orientation 
of the person the smaller the displacement effect.    This is clearly seen 
in a pattern of correlations with other perceptual performances which re- 
veal emphasis upon accuracy and sensitivity to detail,  for example,  per- 
cent of detail responses on the Rorschach,   accuracy of tracing in the Peri- 
scopic Tracing Test,   sensitivity to stimulus change in the Weight Judgment 
Test,   and correct use of words in the Word Rearrangement Test.    It is also 
revealed in a pattern of vocational interests congruent with an analytical 
orientation,   as measured by higher scores on a number of keys of the 
Strong Vocational Interest Blank,   for instance,  Architect,  Mathematician, 
Physicist,   Engineer. 

Originality.   There is an indication that those who show little dis- 
placement effect are somewhat more likely to be assessed as being what 
may loosely be called "original, " as revealed in a correlation of -.32 with 
a composite measure of originality (r equals -.32),   in the Unusual Uses 
Test from the Guilford battery of creativity measures,   in the preference 
for complexity ort the Art Scale,   and in higher scores on the Strong Voca- 
tional Interest Blank keys for Artist,   Musician,   and Author-Journalist. 

Ego-weakness and dependency.   Those persons who exhibit large dis- 
placement errors tend to reveal themselves as weak and dependent in per- 
sonality.    For instance,   there is a correlation of .50 of displacement 
scores with a key of the Personal Preference Scale which is purported to 
measure "early oral" tendencies denoting dependency of personality. 

Moreover, those with higher displacement scores are significantly 
lower in scores on the Ego-Strength scale of the MMPI, and in ratings of 
"resistance to authority" in a standard psychodrama situation. 

Orientation toward others. In general, those who made larger dis- 
placement errors tend to express a greater involvement in and orientation 
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toward other people. Thus, they are rated by the assessment staff as 
more gregarious and socially participative, they are quicker in recogni- 
zing tachistoscopically exposed photographs of their fellow officers, they 
score higher on a key of the Personal Preference Scale purporting to 
measure identification with the weak and the handicapped, and they score 
higher on various keys of the Strong Vocational Interest Blank which per- 
tain to socially oriented occupations, e. g. , Public Administrator, Social 
Science High School Teacher,   City School Superintendent. 

The relatively few descriptive adjectives which significantly differ- 
entiate those high from those low in displacement effect confirm the above 
picture of orientation toward and dependent relationship with others.    Thus, 
those who are markedly influenced by the distorting visual framework are 
more often described as affectionate,   appreciative,   cheerful,   confused, 
considerate,   simple,   and tactful,  while those who are unaffected by the 
frame are more often described as demanding,   individualistic,  masculine, 
and strong. 

Conclusions 

These findings on the Perception of Vertical Test provide striking 
confirmation of the previous findings of Witkin and others that the tendency 
of judgment of the true vertical to be influenced by a tilted visual framework 
in darkness is expressive of important underlying trends in the personality, 
especially those having to do with dependency-independency themes in social, 
emotional,   and cognitive spheres.    As an approach to the detection and 
measurement of such important trends,   this test procedure would seem to 
have considerable value. 

Line Movement Test 

This test is a direct application to personality measurement of ex- 
perimental methods developed many years ago by Wallach (10} in his 
studies of perception of visual movement.    It consists in determining the 
threshold and rate of change of perceived movement of a pattern of lines 
in two alternate directions (vertical and horizontal) both of which are logi- 
cally appropriate to the objective character of the visual stimulus pattern. 

It was hypothesized that inasmuch as this test provides an approach 
to the measurement of perceptual flexibility or fluidity in shifting sponta- 
neously among appropriate alternative forms of organization of a stimulus 
pattern,   it would also reveal more central dispositions toward flexibility 
or fluidity in the psychological processes of the individual. 
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Procedure 

S was tested individually,   sitting in a semi-darkened room about 10 
feet in front of the apparatus. 

A continuous paper belt was suspended vertically from a horizontal 
roller,   driven by a constant-speed electric motor.    The paper belt was 10 
inches in width.    On it were drawn 45-degree angle lines in India ink,   slop- 
ing both from left to right and from right to left,   so that a complete cross- 
hatching effect was produced.    The lines were .7 inches apart.    The paper 
belt moved downward at a speed of approximately 9.3 feet per minute.    In 
front of the belt was set a large rectangular shield of white cardboard.    A 
horizontal rectangular aperture nine inches wide by two inches high was 
cut in the shield,   so as to expose part of the moving paper belt behind it. 
(See Figure 4.) 

When the stimulus pattern is viewed through the aperture,   all naive 
observers first perceive the crosshatched diagonal lines as a grid moving 
straight downwards.    As inspection continues,   there occurs sooner or 
later a sudden and unexpected shift in direction of movement; now it appears 
as though one set of the diagonal lines moves horizontally to the left and the 
other set horizontally to the right,   the one set passing through or behind 
the other set.    This phenomenon of sudden shift in direction of movement is 
the basis of the test measurement. 

S was first shown the apparatus with the paper belt at rest.    He was 
instructed that when the trial commenced he was to fixate the center of 
the aperture and keep fixating until the trial ended.    During that time he 
was to describe continuously how the stimulus pattern looked to him and 
to report at once any unusual things he noticed.    (Care was taken not to 
give S any hint as to the nature of the perceptual change that he would ob- 
serve. ) 

Then the paper belt was put into motion and E began timing with a 
stopwatch.    S was encouraged to continue to describe what he saw until 
that point came at which he reported the change in direction of movement 
from vertical to horizontal.    E recorded the latency of this occurrence. 
If S had not reported the horizontal direction  after a lapse of three minutes, 
he was aided by E to see it.    Most subjects saw it spontaneously; all other 
subjects were readily able to see it after such aid. 

As a second step, S was instructed to look at the moving pattern 
again for a period of two minutes and to announce each time the move- 
ment shifted direction,   by saying "vertical, " "horizontal, " "vertical, " 
etc.    He was cautioned not to attempt to "force" the change but to allow 
it to occur naturally.    E recorded the time for each change to occur. 
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Measures 

Two measures were computed from the above data: 

1. Threshold for perceiving horizontal movement.    (Latency in 
seconds before spontaneous appearance of the horizontal di- 
rection.    Ss who failed to see horizontal movement in three 
minutes were scored as 180. ) 

2. Number of fluctuations in direction.    (Total number of reported 
changes from vertical to horizontal or vice versa in the two- 
minute period. ) 

Score distribution statistics for each of these measures are listed 
in Appendix B for 75 of the 100 officers,  for whom the test procedure was 
conducted as described above. ° 

Results 

Threshold for perceiving horizontal movement.    A low threshold 
for perceiving horizontal movement is most highly correlated (-.34) with 
cognitive flexibility,  the coefficient being negative as would be expected 
on theoretical grounds.    Other cognitive variables which are negatively 
correlated are the Unusual Uses and Total Score of the Guilford Creativity 
Tests,   the Minnesota Paper Form Board Test,   and a measure of percep- 
tual acuity in the Picture Recognition Test. 

Other measures showing negative correlation with the perceptual 
threshold tend to reflect disturbances of psychological functioning,  for 
example,   the MMPI scales for Paranoia,  Hypomania,   and Schizophrenia, 
the CPI scale for impulsivity,   the assessment staff's rating of constric- 
tion,   and a scale measuring bi-modal ego-control. 

Thus,   relative quickness to restructure the ambiguous movement in 
the new direction appears to be associated with tendencies toward cogni- 
tive flexibility,   and perhaps with emotional disturbance and neurotic trends. 
The assessment staff's adjective descriptions of these men substantiate 

Test scores are missing for 20 officers reporting in the first two 
assessment groups when the procedure was not yet fully standardized,   and 
for five officers whose assessment schedule did not allow time for the test. 
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the picture,  for they are more frequently seen as aggressive,   anxious, 
confused,  fault-finding,  high-strung,  insightful,   sensitive,   suggestible, 

etc. 

Positive correlates of the threshold for perceiving the horizontal 
movement include Naturalness (staff rating),   a composite score on 
Soundness as a Person,  the CPI Good Impression scale,   mean confidence 
level in a subjective probability situation,   and the magnitude of the cor- 
relation of descriptions of self and ideal-self on the Adjective Check List. 

These correlational findings imply that greater persistence in the 
initial way of perceiving the ambiguous movement is associated with indi- 
cators of stability in the person as a whole.    The adjectives ascribed to 
these men by the assessment staff bear this out--cool,   natural,  peaceable, 
reliable,   sincere,   stable,  etc. 

Number of fluctuations in direction.    The number of fluctuations in 
direction of movement once the horizontal movement has first been seen 
is relatively independent of the threshold for the horizontal movement,  the 
correlation of the two measures being only .15.    Thus the two variables may 
be separately analyzed. 

The variable showing highest correlation (.36) with-this fluctuation 
measure is Promotion Board Ratings, which is a basic criterion measure 
of military effectiveness. Moreover, there is a significant positive cor- 
relation (.24) with another Air Force criterion measure, namely, Super- 
ior Officer's Rating. The man's own estimate of his suitability for the 
Air Force, which obviously may be a biased measure, also relates posi- 
tively to this perceptual performance,  the correlation being .25. 

There is evidence from the correlational data that frequency of di- 
rectional fluctuation tends to go with vigor,   self-confidence,   and mascu- 
linity.    Significantly correlated in a positive direction are the officers' 
self-ratings on such variables as vigor,   endurance,   rate of recovery 
from illness,   estimated length of life,   and physical courage.    Those men 
with higher fluctuation scores are rated in Improvisations as higher on 
social presence and poise,   dominance,   and participation.    They earn 
higher masculine identification scores on the Personal Preference Scale. 
And a negative r with age at first intercourse seems consistent with their 
dominant masculinity. 

The magnitudes of the test-retest and the self-ideal self correlations 
on the Adjective Check List,  which are measures of constancy and favor- 
ability of self-appraisal,   are also found to correlate positively with the 
measure. 
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The high-scoring officers also tend to score higher on the Word Re- 
arrangement Test,   on several CPI scales of intellect (Academic achieve- 
ment,   Intellectual efficiency,   etc. ),   and on the IP AR scale P-IV,   a measure 
of general effectiveness.  On the other hand,   they appear to be relatively 
low in preference for complexity (IPAR complexity--simplicity scale),   in 
percent of color and whole responses on the Rorschach,   in sense of humor 
(Q-item),   and in psychological interests. 

The adjectives used by the assessment staff to describe those very 
high in directional fluctuation also distinguish them in a favorable way 
from the officers who exhibit little frequency of fluctuation.    The high- 
scorers are described as capable,   confident,   cool,   methodical,   responsible, 
shrewd,   stable,   etc.    The low-scorers are described as confused,   distrust- 
ful,   gentle,  leisurely,   and suspicious. 

In brief,  the men who show a greater frequency of directional fluctu- 
ation in the Line Movement Test tend to receive higher Air Force criterion 
ratings,   to see themselves in a consistent way as having those qualities 
necessary in an officer,   and to be socially dominant and confident,   intel- 
lectually efficient,  masculine and vigorous.    At the same time,   there are 
indications that they tend to be relatively less differentiated and complex 
in their personality structures. 

These findings are not easily interpreted.    Why should such generally 
favorable attributes be associated with more rapid perceptual oscillation? 
One highly tentative interpretation is that what is being measured is the 
individual's characteristic way of handling the problem of stimulus changes. 
The self-confident,   direct,   and uncomplicated individual is able to respond 
more freely to the perceptual requirements for continuous oscillation of 
the stimulus-pattern.    On the other hand,   the person lacking self-confi- 
dence,  poise and stability may tend,   as a consequence,   to inhibit the oscil- 
lation,   thus   maintaining a perceptual stability of the "outer" world as an 
adjustment to his own "inner" instability.    Whether or not such an inter- 
pretation is justified can be determined only by further research. 

Conclusions 

The Line Movement Test provides two measures of the individual's 
perceptual fluctuation in an ambiguous stimulus situation involving oscil- 
lation between two directions of visual movement.    The two measures 
prove to be relatively independent.    Each is significantly related to a 
number of personality variables. 
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The measure of spontaneous readiness to perceive the first hori- 
zontal movement of the lines is primarily associated with cognitive flexi- 
bility,   and perhaps with emotional instability.    The measure of frequency 
of directional oscillation of the movement is associated with several indi- 
cators of self-confidence,   general effectiveness,   and superior ratings on 
military criteria. 

The test seems clearly to merit further development and validation 
for the assessment of personal effectiveness. 

Periscopic Tracing Test 

This newly designed procedure provides measures of the individual's 
achievement of effective visual-motor organization under special condi- 
tions which interfere with the normal visual-motor relationships.    The 
procedure, had its inception in earlier experimental research on the auto- 
kinetic movement phenomenon (I).    A new method and apparatus which 
were developed in that research to provide more precise measurements 
of autokinetic movement have been adapted directly to the present test 
procedure. 

Essentially what is involved is that S views a simple luminous visual 
stimulus pattern through a periscope in darkness and attempts to "trace" 
the pattern on a vertical board placed at a short distance directly in front of 
his eyes.   The critical feature of the task is that the "tracing" is done without 
being able to see the hand or the pencil; hence the visual cues which would 
normally guide such "tracing" are lacking,   and the correct visual-motor 
organization can be expected to some extent to break down and be distorted. 

Individual differences in the amount and the nature of such distortions 
are studied,  the assumption being that they are related significantly to 
more general characteristics of the individual's manner of coping with 
difficult and unusual perceptual and cognitive situations in which perform- 
ance may reflect such personality dimensions as fluidity-constriction, 
stability-instability,   etc. 

Apparatus 

The periscope arrangement consists of a system of two mirrors 
tilted at 45 degrees and an eye-piece which can be set by E so that S 
views the stimuli either monocularly or binocularly.    A large vertical 
drawing board is mounted 16.5 inches in front of the periscope eye-piece. 
It is supplied with two electrically-driven rollers and a roll of newsprint 
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which gives a large drawing surface.    By manipulating a switch,   E can 
move the paper so as to provide a fresh tracing surface for each trial. 
The stimuli are exposed by use of a light-box.    The box is placed at two 
different distances from S»s eyes--229 inches (which is hereafter referred 
to as "distant") and "exactly half that,   or 114.5 inches (which is hereafter 
referred to as "close").    The level of illumination in the light-box can be 
adjusted as desired by E.    (See Figure 5.) 

The stimulus patterns,   with one exception,   are outlines of squares 
cut out of cardboard.    One square is six and one-half inches in size and 
upright,  another is 13 inches and upright,   and a third is nine and one- 
half inches and tilted 30 degrees to the right.    The one other stimulus 
pattern is the silhouette of the profile view of a man's head cut out of 
cardboard,   approximately nine inches wide and 10 inches long. 

Procedure 

Each S was tested individually.    He was brought into a darkroom and 
seated before the apparatus.    E instructed him on how to look through the 
periscope,   explained the nature of the apparatus,   and provided him with 
a pencil for tracing on the board. 

The first stimulus pattern (the 13-inch square) was then exposed, 
and S instructed to "place" his pencil at the top left-hand corner of the 
square (i. e.,   to place it on the tracing board at a point which he estimated 
to be in the direct line of vision between his eye and that corner of the 
stimulus) and to "trace" the four sides in succession as accurately 
as possible without lifting the pencil from the paper.    The paper roll 
was then turned to provide a fresh tracing surface,   and the next stimulus 
pattern exposed with identical instructions. 

Various stimulus conditions were used in the 14 successive steps. 
Some involved different stimulus patterns, others shifts in distance of ' 
the stimulus pattern from "distant"to "close, " shifts from monocular to 
binocular viewing, and shifts in intensity of illumination of the stimulus 
patterns. At two points, S was further instructed to draw a vertical line 
through the immediately preceding tracing of a tilted square. The 14 
steps were as follows: 

1. Tracing 13-inch square; monocular; "distant." 
2. Tracing nine and one-half inch tilted square; monocular; 

"distant. " 
3. Drawing vertical line through the previous tracing. 
4. Tracing outline of man's head; monocular; "distant. " 
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Fig.   5.    Apparatus for Periscopic Tracing Test 
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5. Tracing six and one-half inch square; monocular; "distant. ' 
6. Tracing six and one-half inch square; binocular; "distant. " 
7. Tracing six and one-half inch square; binocular; "close. " 
8. Tracing six and one-half inch square; monocular; "close. " 
9. Tracing outline of man's head; monocular; "close. " 

Tracing nine and one-half inch tilted square; monocular; 
"close." 

11. Drawing vertical line through the previous tracing. 
12. Tracing 13 inch square; monocular; "close." 
13. Tracing 13 inch square; monocular; "close. " bright illumi- 

nation. 
14. Tracing 13 inch square; monocular; "close. " 

Measures 

Various measures were derived from the data of the above 14 steps. 
Only the three most basic measures will be reported here. 

1- Size of square.    (Mean length of millimeters of the four sides 
of the square traced in step 1. ) 

2- Distortion of squares.    (Average,   for the ten tracings,   of the co- 
efficients of variation in length of the four sides of each square. 
A higher value thus indicates greater asymmetry in the tracings. ) 

3- Relational size judgment.    (The ratio of sizes of the tracings 
of the 6.5 inch square "close" and the 13 inch square "close, " ex- 
pressed as a percentage.    The correct value is 50; hence the 
greater the deviation from 50,   the less relatively accurate the 
performance. 

Score distribution statistics for each of these measures are listed 
in Appendix B for the 67 of the 100 officers for whom the procedure was 
conducted as described above. 

The three measures prove to be relatively independent of one another. 
The correlation of size of square with distortion of square is .09,   and with 
relational size judgment is .22.     The correlation of distortion and relational 
size judgment is .01. 

■7 

Test scores are missing for 20 officers reporting in the first two 
weeks of assessment during which the procedure was not yet fully standard- 
ized; and for 13 officers whose assessment schedule did not allow time for 
the test. 
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Results 

Size of squares.    This measure appears to be one of special interest 
for the assessment of Air Force officers,  for it shows significant corre- 
lations with six of the seven OER (Officer Effectiveness Report) variables. 
Most noteworthy is the correlation of -.36 (significant at the .01 level) with 
the OER Over-all Evaluation.    This is,   incidentally,  the second highest 
correlation obtained between OER and any assessment variable. 

Numerous other variables presumed to pertain to military effective- 
ness are also significantly related to the size of squares.    Included are the 
Good Officer Index,  the Criterion Index (composited of OER,  Promotion 
Board Ratings,   and Superior Officer Ratings),   and an MMPI Fighter- 
Factor key,   based on combat proficiency in Korea. 

It is to be noted that these correlations are negative; those men who 
draw the smaller squares are the better rated.    This constitutes an ex- 
pression of more successful achievement of accuracy in the perceptual 
task,   inasmuch as almost all of the errors in size of squares are over- 
estimates.    We see,  therefore,  that superior achievement in the peri- 
scopic  tracing parallels superior achievement in terms of several cri- 
teria of officer effectiveness.    There are other indications,   too,   that the 
basic dimension running through this test performance is that of achieve- 
ment drive and success. 

Those officers drawing the smaller (more accurate) squares tend 
to be those who also achieve better in other perceptual tasks,   such as 
perception of the vertical,   and in various measures of social acuity.    They 
demonstrate achievement drive in higher scores on the CPI College At- 
tendance scale and the Specialization Level key of the Strong Vocational 
Interest Blank.    They score higher on the Ego-Strength scale of the MMPI. 
And these officers tend to "make themselves felt" in social situations,   as 
indicated by higher scores on the CFI Social Presence scale. 

On the other hand,   most of the descriptive adjectives ascribed to 
them--anxious,   awkward,   distrustful,   immature,   self-centered,   sensitive, 
suspicious--indicate that along with their strong achievement orientations, 
those men exhibit certain unfavorable signs,   especially of inadequate re- 
lations with other people. 

To sharpen the contrast we may inspect some of the descriptive ad- 
jectives for those officers who draw very large squares.   Included,  for 
example,   are appreciative,   conventional,   good-natured,   obliging,  patient, 
sincere,   stable.    Here the picture is a colorless one of easy-going and 
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amiable relations with others,   rather than of the kind of aggressive drive 
that is often regarded as an essential component of military effectiveness. 

Thus,   the very fact that the high-scoring officers do exhibit drive 
and the ability to make themselves noticed and "felt" by others may largely 
account for their superior military criterion evaluations,   despite certain 
other inadequacies of social relationship and adjustment that they mani- 
fest. 

Distortion of squares.    Under the difficult conditions in which the 
tracings are made,  there is ample opportunity for tendencies toward psy- 
chomotor disorganizations  and disturbances   in the individual to manifest 
themselves in the "quality" of the tracing.    Specifically we may hypothe- 
size that the presence of disturbances of adjustment in the person will be 
correlated with asymmetry or distortion of tracings.    This is borne out by 
the empirical findings. 

A dozen Q-sort items and ratings are found to be significantly cor- 
related with the degree of asymmetry of the tracings.    They yield a picture 
of the man with a high distortion index as lacking naturalness,  frankness 
and candor,   sense of humor,   and self-reliance;  as being self-defensive, 
dependent on relatedness to others,   and submissive to authority; as tending 
to become confused under stress,   and to be "influenced in his behavior by 
diffuse personal feelings and intangible subjective facts. " 

Other assessment correlates show him to be poorer in social judg- 
ment less effective in social interaction,   characterized by prejudiced 
beliefs and overly strict attitudes toward child-rearing practices,   and 
lower in masculinity and personal soundness. 

This consistently unfavorable picture associated with tendency to- 
ward distortion in tracing the squares is substantiated by the descriptive 
adjectives more frequently ascribed to these men:    aloof,   apathetic, 
awkward,   cautious,   dull,  indifferent,   mannerly,   meek,   mild,   retiring, 
sensitive,   sincere,   slow,   submissive,   etc.    Such terms are in marked 
contrast to those ascribed to the men who succeed in tracing very sym- 
metrical squares,  for example,  alert,   assertive,   cheerful,   confident, 
friendly,   independent,   individualistic,   outspoken,  practical,   resourceful, 
serious,  unaffected. 

Relational size judgment.   This measure pertains to the extent to 
which the individual achieves a ratio of sizes of tracings of two squares 
that approximates the correct ratio of the stimulus sizes.    One square was 
exactly half the size of the other,   hence the tracing of the smaller should 
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be exactly 50% the size of the tracing of the larger.    Since all but two of 
the 67 officers had ratios above 50%, we may safely proceed on the as- 
sumption that the larger the ratio score,   the poorer the perceptual 
achievement in the task. 

The great majority of the significant correlations with assessment 
variables are negative,   and hence it is convenient in discussing them to 
describe the officers with lower scores,   that is,  those who exhibit better 
perceptual achievement in the task.    As we inspect the long list of nega- 
tive correlations,   it is manifest that they combine to give a very favorable 
picture.    The lower-scoring subjects are clearly superior in effective intel- 
ligence,   in social functioning,   and in emotional adjustment. 

Effective intelligence of these officers is demonstrated in test in- 
telligence scores,   such as the Concept Mastery Test and the Wesman 
Personnel Classification Test,   and in cognitive flexibility and problem- 
solving ability, -as demonstrated in scores on the Anagrams Test,   the 
Word Fluency Test,    the Guilford Creativity Tests,   etc. 

Effective social functioning of these subjects is especially evident 
in their performance in a standardized role-playing situation,   in which 
they were rated as higher in poise,   ability to communicate,   readiness for 
effective compromise,   dominance,   etc.    It is also revealed in staff ratings 
and Q-sort descriptions,  for instance,   effectiveness as a leader,   being 
concerned with making a good impression,  military and social presence. 

Emotional adjustment is manifested in higher test-retest consis- 
tency of self-description and more self-insight,   as measured on the Adjec- 
tive Check List.    It is also seen in staff ratings and Q-sorts of such quali- 
ties as being efficient and capable,   and as having drive,  poise,   need for 
achievement,  personal soundness. 

The descriptive adjectives significantly more often ascribed to the 
lower-scoring officers are thoroughly consistent with the above picture: 
clear-thinking,   clever,   confident,   cooperative,   efficient,   imaginative, 
masculine,   outgoing,   self-controlled,   etc. 

To accentuate the favorableness of the personality correlates of 
better perceptual achievement in this task,  we can look at the distinctly 
unfavorable characterizations of those who do poorly as represented by 
adjectives,   ratings,   and Q-sorts.    They tend to be viewed as having overt 
anxiety,  lacking poise,  being confused under stress,  fearing possible 
future privations,   and as awkward,  commonplace,   distrustful,  peculiar, 
resentful,   retiring,   suggestible,  weak,   etc. 
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Conclusions 

The findings on the above three relatively independent measures de- 
rived from this Periscopic Tracing Test are such as greatly to encourage 
their further study for use in personality assessment.    One of the measures 
(Size of squares) is significantly related to the kind of achievement drive 
which is associated with favorable military ratings; another (Distortion of 
squares) throws light on tendencies toward disturbances in emotional and 
social adjustment; a third (Relational size judgment) appears to measure 
aspects of effective intelligence,   effective social functioning,   and emo- 
tional adjustment. 

Tapping Test 

In this test measurements are made of the individual's tapping tempo 
under several different instructional sets.    That the procedure may in any 
degree be properly designated as a "perceptual" test stems from the fact 
that in addition to the more conventional measurement of tempo per se,   it 
involves the subject's estimation of the tapping rates of other peopleT~It 
is,  therefore,  partly a judgmental task in which perceptual and cogni- 
tive elements enter. 

The reasoning governing application of the procedure is that simple 
tapping rates may reflect more general tempo characteristics of the person, 
which in turn may relate to variables of drive,   emotionality,  etc. 

Procedure 

Each S was tested individually.    He was seated at a table beside E 
and supplied with a stylus.     The following instructions were given: 

"Please take this stylus in your hand and tap on the 
table with it.    Tap at what seems to you to be a comfortable 
rate,   a neutral rate.    Tap continuously until I tell you to 
stop.    Now begin. " 

As S tapped,   E counted and recorded the number of taps for a one-minute 
period. 

After an interval of approximately 20 minutes during which S took 
part in two other procedures (the Size-Weight Illusion Test and the Line 
Movement Test),  he was again asked to tap "at a comfortable,   neutral 
rate,   as before. "   Again E recorded the number of taps in a one-minute 
interval. 
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Then S was further instructed as follows: 

"Now I shall ask you to tap again.    This time please 
tap at a slow rate,   that is,   a rate that is about as slow as 
you would expect any of the officers in this study to tap 
when doing it as you just were,   at a comfortable or neutral 
rate. " 

E recorded number of taps for a one-minute interval.    As a final 
step,  the following instruction was given: 

"Now,  finally,   I shall ask you to tap at a fast rate, 
that is,   a rate that is about as fast as you would expect 
any of the officers in this study to tap when doing it at what 
they considered a comfortable or neutral rate. " 

Once again E recorded the number of taps in one minute. 

Measures 

Seven measures were computed from the four tapping trials de- 
scribed above.    After examination of their interrelationships,  the follow- 
ing three measures were chosen for intensive study: 

1. Neutral tapping rate.    (Total number of taps in the two 1-minute 
trials,  under the instruction to tap at a "comfortable,   neutral" rate. ) 

2. Slow tapping rate.    (Number of taps in one minute,  under the 
instruction to match the estimated rate of the slowest officer. ) 

3. Ratio:    slow to fast rate.   (Number of taps at estimated slowest 
rate divided by number at estimated fastest rate,   expressed as a per- 
centage.    Higher value indicates smaller relative discrepancy between 
estimated slow and fast rates. ) 

Score distribution data for these three measures are listed in 
Appendix B  for a group of 60 of the 100 officers,  for whom the test pro- 
cedure was conducted as described above. 

8The missing officers either were assessed early in the program 
before this procedure was fully standardized,   or had incomplete test 
records owing to shortage of time for administration of this procedure. 
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The correlations among the three measures are as follows:   r        =   .63; 
r13   =   -15: r23   =   -57- 

Results 

Neutral tapping rate. The individual differences in tapping rate 
under the instruction to tap at a "comfortable, neutral" rate are remarka- 
bly large, ranging roughly from 30 to 280 per minute, a ten-fold spread. 
The distribution' is skewed, with more of the officers tapping in the slower 
range. The reliability of the measure is high, as estimated from the cor- 
relation of .90 between the tapping scores on the first and second one-min- 
ute trials. 

The first striking thing to note about the significant assessment cor- 
relates of tapping rate is that faster tapping performance is associated 
with superior scores on a basic criterion of military officer effectiveness, 
the Promotion Board Ratings (r = .39).    It is also correlated with the Mili- 
tary Officer scale of the IP AR Questionnaire,   an empirically developed 
criterion measure. 

High rate of tapping in this motor performance clearly reflects 
general tendencies toward cognitive speed,   flexibility,   complexity,   and 
readiness for change.    This is shown in the numerous significant correla- 
tions with such test measures as the Concept Mastery Test,   the Word Rear- 
rangement Test,   a composite index of originality,   a test of preference for 
complex figures,   and the Musician key of the Strong Vocational Interest 
Blank.    It is shown,   moreover,  in several relationships with other per- 
ceptual measures which reflect cognitive flexibility.    For instance,   the 
faster tappers show more rapid loss in satiation on the Kinesthetic After- 
Effect Test,   a greater readiness to shift adaptation level in the Weight 
Judgment Test,   and a quicker disappearance of the size-weight illusion 
on repeated trials. 

That certain social and emotional disturbances may go along with the 
fairly positive indicators noted above is seen in the fact that those with 
more rapid tapping rates show less identification with and desire to help 
others,  less readiness to perceive human movement in inkblots,  less 
self-acceptance,   and elevated scores on the MMPI Hysteria scale. 

The pattern of adjectives which significantly differentiate the faster 
from the slower tappers is consistent with this picture.    The faster tappers 
tend to be described more often as complicated,   dissatisfied,   immature, 
impatient,   stubborn,   and tense.    Conversely,  the slower tappers tend to 
be seen as calm,   deliberate,   dignified,  humorous,  leisurely,  loyal, 

44 



peaceable,   pleasure-seeking,  unexcitable.    Paradoxically,  the slower 
tappers are described as "versatile" and "original, " although,   as we have 
seen above,  they do not perform this way. 

It would appear that the very speedy tappers in this test situation 
are generally characterized by a higher level of "nervous energy, " and 
that the very slow tappers tend to be easy-going.    This difference in sheer 
tempo might help account for the obtained relationship with the Promotion 
Board Ratings on the assumption that officers with high tempo might be 
more easily and favorably noticed. 

On the other hand,   it merits special mention that inasmuch as this 
tapping performance was imbedded in an assessment setting,   and more 
particularly within a very demanding test-situation,   it is likely that the 
tapping rate of those officers characterized by strong drive and intense 
and nervous concern about performing well would tend to be accelerated 
in this procedure.    Tapping rate ascertained in other less stressful con- 
texts might not correlate with personality characteristics and criteria 
in at all the same way that we have observed above. 

Slow tapping rate.    This is a measure of the individual's tapping 
rate when he is attempting to match the neutral rate of what he would 
guess to be about the slowest tapper among his fellow officers.   Under 
this instruction the tapping rates sharply decline,   and there is a heavy 
concentration of scores at the low end; yet the range of individual differ- 
ences remains large.    That the correlation between this estimated rate 
arid the person's own neutral rate is very substantial,   an r of .63, indicates 
the partial operation of some sort of a generalized adaptation level of 
judgment in each individual which tends to lead him to conceive of the 
tempos of other persons on a scale anchored by his own neutral tempo. 
Yet the correlation is far from perfect,   and this means that there are 
numerous instances in which there were sharp departures from one's own 
rate in estimating the rate of others. 

As is true of the previous one,  this measure relates significantly 
to several criteria of military effectiveness.    The correlation with the 
Promotion Board Ratings is   .30,  that with an Officer Effectiveness Rating 
is .30,   and that with a Criterion Index compositing three Air Force criteria 
is .26.    Moreover,  the measure correlates with the following additional 
variables which constitute research criteria of military effectiveness: 
Air Force Preference Inventory (Communality,   .44,   Leadership,   .30, 
Intellectual Aptitude,   .27);   Good Officer Index,   .34; IP AR Military Offi- 
cer scale,   .33. 
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The basis for these favorable relations with criterion measures may 
be found in part in the   numerous   correlations of this measure with various 
indicators of intellectual achievement:   the Concept Mastery Test,   the 
Bennett Mechanical Comprehension Test,   the Insight Puzzles Test,   the 
Arthur Stencil Test,  the Potential Success scale of the Adjective Check 
List,  the CPI scales of intellectual efficiency and academic achievement, 
etc. 

We find further support for the favorable picture of the high scorers 
on this measure in the realm of emotional life and social relations.    They 
tend to be rated well on social adjustment,   on ease in interpersonal rela- 
tions,   and on absence of authoritatian  attitudes.    They score high on 
personal soundness and low on introspectiveness.    In a subjective proba- 
bility situation their confidence level remains stable.    And of the rela- 
tively few descriptive adjectives found to differentiate the two extremes 
on this measure,   those men giving very low estimates tend to be seen as 
prejudiced and narrow in interests,   whereas men giving high estimates 
are seen as good-natured,  honest,   natural,   organized,   serious,   sincere, 
sociable,  warm,   etc. 

Ratio:    slow to fast rate.    This measure indicates the extent to which 
the individual's estimates of the slowest and the fastest tapping rate in 
others are close together or far aparc.    The higher the score,  the more 
closely the two estimates coincide,   and a score of 100% would mean that 
there was no difference at all. 

The distribution of scores shows that there is an enormous range 
among the subjects,  the scores varying from 4% to 84%.    Thus,   those 
near the bottom of the distribution conceive of a tremendous difference 
among fellow officers in tapping rates; those near the top conceive the 
difference to be relatively slight. 

It would be a reasonable conjecture that this variable might reflect 
basic ways in which the person views differences and similarities between 
himself and others.    For the officer who has a conception of fellow offi- 
cers as not too different from himself,   we might predict a pattern of 
personality characteristics involving stable outlook on self,  good social 
adjustment and satisfactory identifications with his military group,   and 
relatively little evidence of psychological complexity and differentiation. 

These conjectures are well confirmed in the pattern of significant 
assessment correlates of scores on this measure. 

The higher scoring officers demonstrate a positive,   confident,   and 
stable view of self as revealed in their self-descriptions on the Adjective 
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Check List.    They score higher on the Self-Acceptance scale; they are 
higher in test-retest correlation,   and are higher in correlation of de- 
scriptions of "real self" and "ideal self. "   They rate themselves as high 
in physical fitness and vigor.    In a subjective probability task,  the level 
of their mean confidence of judgment is higher and more stable. 

The existence of these favorable attributes is supported by the 
ratings of the assessment staff.    The high scoring officers are more 
likely to be rated as high in naturalness,   ease in interpersonal relations, 
health and vitality,   ability to obtain sexual gratification,   moral character, 
and stability of present adjustment.    As might be expected,  the staff's 
adjective descriptions of these officers are of like character: cheerful, 
considerate,   good-natured,  honest,   moderate,  patient,   responsible, 
simple,   sincere,  unassuming,   etc. 

To bring the contrast into sharp focus,   we may inspect the signifi- 
cant negative correlates of the measure,  which throw light on the charac- 
teristics of those scoring low on the measure,   i. e.,   those who conceive of 
large differences in tapping rates among their fellow officers.    Their self- 
rejection index on the Adjective Check List is higher (r = -.41); they have 
elevated scores on a cluster of nine clinical scales of the MMPI (r = -.32 
with mean level of profile) especially on Hs,   Pd,   and Ma.    They also are 
somewhat more complex and psychologically differentiated,   as revealed 
in the interest maturity scale of the Strong Vocational Interest Blank,   in 
the Plot Titles sub-test of the Guilford Creativity Battery,   in a scale 
measuring Introspectiveness,   and in lower susceptibility to the satiation 
effect in the Kinesthetic After-Effect Test and the distortion effect in the 
Perception of Vertical Test. 

The unsatisfactory nature of their relationships with others is im- 
plied by the fact that they are more often rated as manipulating people 
as a means to achieving personal ends,   and they are described by such 
adjectives as aggressive,   arrogant,   demanding,   egotistical,   opportunistic, 
and prejudiced.    It is also noteworthy that having these asocial attributes 
and also being "active, " "determined, " "energetic, " "nervous, " etc., 
they should be expected to be especially visible to their associates. 
This expectation is confirmed by the fact that in the Picture Recognition 
Test in which the assessees' photographs are shown tachistoscopically, 
these men are more quickly recognised by their fellow officers. 

Conclusions 

Despite its superficial simplicity,   it would appear that the Tapping 
Test,   as here developed,   does have the potentiality of throwing light on 
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important aspects of the effective functioning of the individual.    Taking 
together the various measures here discussed,   significant relations are 
found with criteria of officer effectiveness,  with cognitive speed and 
flexibility,   and with social and emotional' adjustment. 

Kinesthetic After-Effect Test 

The work of Köhler and Wallach (5) and their associates on figural 
after-effects in perception appears to provide means for studying certain 
basic hypothesized attributes of cortical functioning.    Their work also 
provides suggestive evidence of substantial and reliable individual differ- 
ences in figural after-effects. 

The present Kinesthetic After-Effect Test is based directly upon 
their procedures (4).    It involves the measurement of distortions in 
kinesthetic perception produced by the "satiation" effects of prior kines- 
thetic stimulation,   and the measurement of persistence of such distortions 
over time. 

Apparatus 

The apparatus consists of four long plywood strips which are mounted 
on the edges of two tables with a space between them wide enough to permit 
S to stand between the tables and comfortably reach the strips with his left 
and right hands.    At one end of the tables are mounted   two strips which may 
be referred to as the "satiation" strips.    They are approximately 65 centi- 
meters long.    The one on the left is 13 mm.  wide,   and that on the right is 
63 mm.  wide.   They are mounted on thin supports in such a way that the 
edges of the strips can be grasped between thumb and fingers. 

At the other end of the tables are mounted the "test" strips.     The 
one on the left is approximately 183 centimeters long and is similar to 
the "satiation" strips; it has a width of 38 mm. ,   which is exactly inter- 
mediate between their widths.     The one on the right is a step-wise tapered 
strip,   approximately 183 centimeters long.    At its narrow end its width 
is 32 mm.    At its wide end the width is 76 mm.    There are 22 steps along 
the length,   varying in width by steps of two millimeters.    This tapered 
strip is so mounted that it may be readily slid into different positions 
along the table.    In this manner S is prevented from getting local cues 
from his position within the room.    The apparatus is shown in Figure 6. 
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Procedure 

Each S is tested individually.    After being blindfolded he is led to 
the apparatus and placed standing between the test strips.    His left hand 
is placed so that the thumb and fingers lightly but firmly grasp the 
standard strip.    His right hand is similarly placed grasping the tapered 
strip.    S is then instructed to move freely forward and backward as he 
chooses keeping his hands parallel and trying to locate a width on the 
right which he judges exactly equal to the standard on the left.    E records 
this judgment.    Then S makes three additional judgments of the same kind, 
each time being started by E from a different position on the strips.    These 
four judgments constitute initial "control" judgments. 

Then S is moved backward several paces until he stands between the 
satiation strips.    Each hand is placed properly so that his thumb and 
fingers lightly but firmly grasp the strip.    He is then instructed to slide 
his hands forward and backward continuously along the strips.    After 
exactly one minute of such "satiation, " E moves S forward several paces 
until he is once again between the test strips of the apparatus.    S makes 
four successive judgments,   locating the position on the tapered strip 
which appears equal in width to the standard strip on the left.    In each case, 
E starts S off by placing his hands at a new position on the strips. 

During the next  interval of 20 minutes S is occupied with an entirely 
unrelated task (the Arthur Stencil Design Test). 

At the end of this period, S is once again blindfolded and returned 
to the apparatus, where he stands between the test strips and gives four 
successive judgments of equal width. 

Then he is moved backwards and is once again "satiated" by rubbing 
the satiation strips continuously for a period of one minute.    Immediately 
thereafter he is moved to the test strips and makes four final judgments 
of equal width.     This terminates the procedure. 

Measures 

The two logically most significant dimensions of the kinesthetic 
after-effect phenomenon are (a) degree of satiation-effect,   and (b) extent 
of loss of satiation-effect over time.    Pure measures of these dimensions 
are not easily obtained in this present test because of the confounding in- 
fluences arising out of the particular psychophysical procedure used. 
Concretely,   the difficulty is that there are large individual differences in 
the tendency to move one's hands freely along the strips from the point 
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at which the hands are initially placed by E.    Thus,   for some subjects the 
starting position exercises a considerable effect on the apparent amount 
of satiation,  while for other subjects this effect is minimal.    Even though 
care is taken to arrange the trials so that some starting positions are 
at the narrower end of the strip and others are at the wider end,   it is 
technically difficult to insure a properly designed balance of the effects. 

In light of this procedural limitation,   it was decided that the expe- 
dient solution was to make an estimate of the so-called "position-influ- 
ence" for each man,   and to correct the satiation measures accordingly. 
Moreover,   it seemed likely that there might be significant assessment 
correlations of the "position-influence" itself; therefore this measure 
was also included for further analysis. 

The four measures are: 

1. Absolute satiation-effect.    (Absolute increment in milli- 
meters from sum of four control judgments to sum of 
four judgments immediately following first satiation period. 
Larger value indicates greater satiation-effect. ) 

2. Absolute satiation-effect,   corrected for position-influence. 
(Absolute increment in millimeters from sum of two con- 
trol judgments to sum of two judgments following first 
satiation period,   starting from identical positions on strip. ) 

3. Absolute loss in satiation-effect during rest period,   cor- 
rected for position-influence.    (Absolute decrement in 
millimeters from sum of two judgments immediately fol- 
lowing first satiation period to sum of two judgments im- 
mediately preceding second satiation period starting from 
identical positions on strip.    Larger value indicates 
greater loss in satiation-effect. ) 

4. Position-influence.    (Difference between sum of two judg- 
ments made when started from extremely wide position on 
on strip and the sum of two judgments made when started 
from extremely narrow position on strip.    Larger value 
indicates greater position-influence. ) 

Distribution statistics of the scores on these four measures are 
listed in Appendix B for 90 of the 100 officers. 9   It is of some interest to 

'The procedure was not administered to the 10 officers in the first 
week of assessment. 
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note that the satiation-effect and the loss of satiation-effect during a rest in- 
terval are substantially related,   the coefficient being .52.    That is,   for 
those who show" a greater susceptibility to the satiation procedure there is 
also a tendency toward greater dissipation of the effect over time.    It 
should also be mentioned that the position-influence is relatively independ- 
ent of the two measures of satiation and satiation loss,   the correlations 
being -.15 and -.06,   respectively. 

Results 

Absolute satiation-effect.    Evidence from assessment correlations 
and from adjective descriptions indicates clearly that a greater degree of 
satiation-effect is associated with various unfavorable personality attri- 
butes,   and that,   conversely,   a lower degree of satiation-effect is associ- 
ated with many favorable attributes,   especially those relevant to the re- 
quirements for effectiveness in military officers. 

On evidence primarily drawn from assessment staff ratings and 
Q-sorts,  it appears that the person exhibiting a high level of satiation tends 
to be a passive,   suggestible individual who is weakly motivated,   lacks domi- 
nance,   self-assurance and leadership qualities,   and is pessimistic about 
his future.    His social skills and poise are underdeveloped.    He tends to 
sidestep troublesome situations.    He is slow in personal tempo and in in- 
tellectual processes.    He is somewhat older than the average of the other 
officers. 10 At the other extreme,   the officer who exhibits relatively little 
kinesthetic after-effect tends to be characterized by the assessment staff 
as possessing a constellation of traits centering on (a) drive,   ambition, 
and competitiveness; (b) leadership,   dominance,   and ego-strength; (c) 
activity and efficiency; and (d) fluency of words and ideas,   and ability to 
communicate. 

Although the above pattern of ascribed traits is based on assessment 
staff ratings of the subjects,   there is some amount of confirmatory evi- 
dence derived from objective tests.    The traits of cognitive fluency,   com- 
municative ability,   etc. ,   are mirrored in superior performance of these 
subjects on Charades,   on the Arthur Stencil Test,   and on the Unusual Uses 
score of the Guilford Creativity Tests.    The traits of ego-strength,   competi- 
tiveness,   etc. ,   are mirrored in higher scores on the MMPI Ego-Strength 

This finding of a positive correlation of satiation-effect with age 
(r = .30) is interesting in light of Köhler's theoretical speculation that 
such a relationship should exist. 
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scale,   and in the greater tendency to maintain one's own position in the 
face of group requirements for cooperation in the Bingo problem. 

Absolute satiation-effect,   corrected for position-influence.    We 
have just seen that the foregoing measure of satiation-effect which is 
contaminated in some degree by position-influence,  provides a consider- 
able number of consistent relationships with other assessment variables. 
When the satiation measure is corrected for position-influence,  this some- 
what "purer" index of satiation-effect proves less discriminating among 
assessment variables.    Very few adjectives significantly differentiating 
the high and the low scorers are found,   and the significant correlations 
are small in number.    It would appear,  therefore,  that doubt is cast upon 
the personological relevance of individual differences in kinesthetic sa- 
tiability,  per se.    However,   it must be acknowledged that the test methods 
here employed were far from technically satisfactory,   in light of the con- 
founding effect of the so-called position-influence,  which is removable in 
these data only by rough statistical approximations such as we have em- 
ployed.    A better testing procedure,   designed deliberately to eliminate 
such position-influences and to measure kinesthetic satiation more per- 
fectly,   might in further investigations be found to have greater relevance 
for personality assessment than that discovered here. 

Of the limited number of significant correlates which do emerge most 
are in a direction such as to favor the low scorers on the satiation measure. 
Most may be readily classified under the heading of ability for cognitive re- 
organization,   e.g.,  the Arthur Stencil Design Test,  the Minnesota Paper 
Form Board,  the Guilford Unusual Uses test,  the spatial relations factor 
score,   a staff rating on originality. 

Absolute loss in satiation effect during rest period,   corrected for 
position-influences.    This measure,  like the previous one,   shows little 
systematic relationship with other assessment variables.    Again,  how- 
ever,   it should be noted that an improved procedure for measuring the 
satiation loss might give different results and different personality cor- 
relates. 

Position-influence.    This measure pertains to the extent to which 
the person's judgments are influenced by the different positions on the 
measuring apparatus from which he starts to try to locate the point of 
subjectively equal widths.    The higher the score on this measure (i. e., 
the greater the amount of position-influence) the greater the discrepancy 
between judgments on trials which were initiated from opposite ends of 
the apparatus.    Another way to view the position-influence score is as a 
measure of the tendency to keep the hands near to the point at which they 
are initially placed,   in other words,   as a measure of constriction tenden- 
cies. 
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A rather small list of adjectives significantly distinguishes those men 
high on the measure from those low.    The highs are more frequently- 
described as conventional,   tense,   conservative,   dissatisfied,   informal, 
and nervous.    The lows are described as active,   civilized,   curious,   imagina- 
tive,   individualistic,   mannerly,   and obliging. 

The list of assessment variables correlating significantly with the 
measure reveals a consistent and meaningful pattern,   though none of the 
coefficients exceeds .30.    By and large,   it appears that susceptibilty to 
position-influence is associated with unfavorable characteristics of the 
person.    Thus,   amount of position-influence relates to tendencies toward 
rigidity,   narrowness,   and social inhibition,   as revealed in a staff rating 
of rigidity,   a Q-sort item ("Has a narrow range of interests"), andlmpro- 
visations scale (Neurotic inhibition,   social-verbal),   slowness to perceive 
human movement in inkblots,   and a pattern of interests consistent with 
this picture (Strong Vocational Interest Blank scales for Engineer,  Pur- 
chasing Agent; CPI scale for Correctional Officers). 

Looking at the other end of the dimension, we find the assessment 
correlates of relative absence of position-influence to cluster under the 
following headings: 

(a) Social skill and outgoingness,   such as leadership and domi- 
nance (staff ratings); social poise anc presence,  participativeness, benevo- 
lent dominance (revealed in Improvisations); ability to judge personality; 
capacity for mature social relations (Personal Preference Scale); interest 
in social interaction (Strong Vocational Interest Blank scales for School 
Superintendent,   YMCA Secretary,   Minister,   etc. ). 

(b) Spontaneity and absence of constriction,   such as fluency of 
ideas and breadth of interests (staff ratings); frequency of guesses and 
motility (Charades); expansivity (Improvisations). 

(c) Personal effectiveness and maturity,   such as ego-strength, 
stability,   career satisfaction,   good judgment,   and over-all military ef- 
fectiveness (staff ratings); Superior Officers' Ratings on conscientiousness. 

In general,   therefore,   the data would appear to support the view that 
constriction of movement in this simple judgmental situation is a reflection 
of more generalized tendencies toward constriction in the person,  for in- 
stance in the cognitive,   social,   and emotional spheres of functioning. 
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Conclusions 

The Kinesthetic After-Effect Test involves the measurement of dis- 
tortion in kinesthetic perception produced by the "satiation" effects of prior 
kinesthetic stimulation,   and the measurement of persistence of such dis- 
tortions over time.    Pronounced individual differences in both these dimen- 
sions are found. 

On the other hand,  pure measures of the dimensions were not satis- 
factorily achieved in this study because of the confounding influences 
arising out of the particular test procedure.  Most of the difficulty occurred 
in connection with the effect of various locations of the starting position 
of the hands and with the individual differences in freedom of movement 
of the hands on the test strips. 

Despite this shortcoming,   and partly by virtue of capitalizing on it, 
we find that two measures of the test--the uncorrected satiation-effect, 
and the position-influence--offer promising leads in the assessment of 
personality.    Both are significantly related to aspects of effective personal 
functioning,   such as leadership,   good social relations,   maturity,   and 
spontaneity. 

Street Gestalt Test 

This test consists in the presentation of incomplete pictures of 
real objects which the person is to identify as rapidly as possible. 

The pictures are those originally developed by Street (8).    They 
are black silhouettes on white background.    Parts of each picture have 
been deleted,   resulting in what appears at first sight to be a mere mean- 
ingless scattering of unrelated black shapes of irregular size and form. 
(See Figure 7.)    The difficulty in achieving a correct perception of the 
whole object is because the deletions are deliberately made in such a way 
as to disrupt the natural perceptual organization of the picture parts.    The 
relative difficulty of recognition of a given picture depends upon the degree 
of perceptual disorganization which has been produced in this way. 

The test may be presumed to reflect the individual's ability to ar- 
rive at a correct perceptual synthesis and organization of partial cues, 
and as such,  to throw light on more general cognitive organizing functions 
in the person,   e.g.,  whole vs.  part tendencies,   closure tendencies,   etc. 
Particularly,   in view of the fact that many of the pictures are difficult 
and the exposure times are short,  the test performances may be expected 
to reflect individual differences in effective achievement drive. 
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Procedure 

Ss were tested in groups of five. The 20 drawings were on slides 
which were projected on a wall approximately 14 feet in front of the Ss. 
They were supplied with record sheets on which to write down their 
guesses about the identity of each picture. They were instructed to con- 
tinue to inspect the picture for as long as exposed and to write down all 
their guesses. It was emphasized that the pictures were all of real ob- 
jects and that the test was not a test of imagination. 

The 20 pictures were as follows: 

1. dog (front view) 
2. boy's face 
3. tennis player 
4. dog (side view) 
5. flight of ducks 
6. sprinter 
7. couple dancing 
8. team of horses 
9. baby 

10. washerwoman 

11. table 
12. man with beard 
13. rabbit 
14. knight on horseback 
15. boy on tricycle 
16. baseball pitcher 
17. hawk 
18. locomotive 
19. boy and girl walking 
20. cameraman 

\ 

*  * i 
Fig.   7.    Sample stimulus for Street Gestalt Test 
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The series of slides was presented three times.    On the first trial,  the 
exposure time was three seconds per slide.    On the second trial,  the ex- 
posure time was five seconds per slide.    On the third trial,  the exposure 
time was 30 seconds per slide,  but only the eight most difficult pictures 
were presented,  namely,  numbers 3,   6,   8,   12,   13,   16,   18,   and 20.    The 
time interval between slides on all trials was approximately 10 seconds. 

Measures 

In scoring,  two points were assigned to each slide for which a cor- 
rect response was made; one point was assigned to a response which was 
a fairly close approximation to the correct answer,  though not entirely 
correct,  e. g.,  calling slide 16 a "football player, " instead of a "baseball 
pitcher. " 

Each individual's score was determined by summing the points 
earned on the 20 slides.    Credit was given for a slide no matter on which 
of the three trials it was correctly identified,  but credit was given only 
once for each slide.    Hence,  the maximal possible score on the test is 
40.    Inasmuch as certain refinements in procedures were introduced fol- 
lowing the first week's assessment of ten officers,  the statistics for the 
Street Gestalt Test pertain to only 90 of the 100 officers.    The range in 
scores is considerable,  being from 11 to 34,  with a mean of 24.    The 
split-half reliability of the scores is above .90. 

Results 

Performance on the test is significantly correlated with 115 other 
assessment variables at the .05 level of significance; of these 38 are 
significant at the .01 level of significance.    The great majority of the sig- 
nificant relationships refer to variables which can be subsumed under the 
heading of effective functioning,  as displayed in intellectual processes, 
emotional and motivational makeup,   and social relations. 

The largest number of significant relationships pertain to measures 
of intellectual capacity and achievement.    Higher scores on the Street 
Gestalt Test go with measures of intellectual functioning drawn from di- 
verse assessment procedures--paper-and-pencil tests,  personality inven- 
tories,   staff ratings,  problem-solving tasks,  psychodrama performance, 
etc.    Men who score high demonstrate superior verbal and spatial rela- 
tions ability,  fluency of ideas and ability to communicate them,  flexibility 
in approaching problems,   and originality in general.    They tend to be well 
informed and to display wide interests. 
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With respect to emotional and motivational makeup,   high scoring 
officers exhibit a generally more favorable pattern of attributes than do the 
poorer perceivers.    Data from ratings,   tests,   and inventories indicate 
that they tend to have more self-confidence,  independence and self-reliance, 
ego-strength,   and personal courage.    They are rated higher in career and 
work satisfactions,   scope as persons,   and adaptive flexibility.    They tend 
to be "counteractive in the face of frustration. "   Their strong drive toward 
status and achievement is indicated by higher scores on a pattern of rele- 
vant dimensions of the Personal Preference Scale,   including the "phallic" 
scales. 

In the sphere of social relations,   also,   the individuals with higher 
Street Gestalt scores seem to excel.    They tend to be characterized as 
having more persuasiveness,  leadership ability,   ascendant behavior and 
initiative in interpersonal situations,   social poise and presence,   and par- 
ticipativeness.    They are superior in social judgment.    They are more 
likeable (staff rating).    They are at ease in interpersonal situations, 
showing greater motility in Charades and expansiveness in Improvisations. 
And consistent with their orientation toward and effective relations with 
others is the finding that they perceive a greater volume of human movement 
in the inkblot test. 

In light of the above findings,   it is not surprising that the Street 
Gestalt Test scores should bear some relationship to indicators of mili- 
tary officer effectiveness.    Positive correlations of modest size are found 
with the following: 

Air Force Preference Inventory:    Military officer performance, 
and Communality 

Staff ratings:    Over-all military effectiveness in staff and 
command functions; military and social presence; positive 
valuation of the military identity 

Good Officer Index 

The consistently favorable picture of the high scorers on the Street 
Gestalt Test is also reflected in the descriptive adjectives assigned by the 
assessment staff significantly more frequently to these men than to the 
poor performers.    The adjectives descriptive of the high scorers are as 
follows:    active,   alert,   ambitious,   capable,   clear-thinking,   determined, 
efficient,   enterprising,   individualistic,   intelligent,   interests wide,   orga- 
nized,  poised,   resourceful,   stable,   etc. 
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The relevance of the perceptual performance to various dimensions of 
effectiveness can be emphasized by looking at the opposite end,   namely,   at 
the descriptions of the men who perform poorly in the task.    The adjectives 
assigned significantly more often to :hese men by the assessment staff 
are:    apathetic,   awkward,   commonplace,   confused,   conventional,   dull, 
easy-going,   evasive,   indifferent,   inhibited,   interests narrow,   irre- 
sponsible,  peculiar,   quiet,   retiring,   silent,   simple,   slow,   submissive, 
suggestible,  timid,  unassuming.    Finally,   the numerous Q-sort items 
which are significantly correlated in a negative direction with Street Ges- 
talt Test   scores add to this unfavorable picture of the low scorer: 

Fears possible future privation; anticipates being exploited 
and cheated. 

Is stereotyped and unoriginal in his approach to problems. 

Is rigid; inflexible in thoaght and action. 

Tends not to become involved in things; passively resistant. 

Has a narrow range of interests. 

Lacks confidence in his own ability. 

Is pessimistic about his own professional future and advance- 
ment. 

Is unable to make decisions without vacillation,   hesitation, 
or delay. 

Is apt to be misunderstood by others. 

Lacks social poise and presence; becomes rattled and upset 
in social situations. 

Has slow personal tempo; responds,   speaks,   and moves slowly. 

Conclusions 

Performance on the Street Gestalt Test is found to relate significantly 
to numerous measures of effective functioning of the person,   as displayed 
in intellectual processes,   emotional and motivational makeup,   social rela- 
tions,   etc. 
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The test,   therefore,   offers considerable promise as an assessment 
device,   especially in light of the ease,   brevity,   and economy of its admin- 
istration. 

Gottschaldt Figures Test 

This test,   developed in its present form by the senior author,   is 
intended to measure the ability of the individual to locate simple geomet- 
rical figures which are camouflaged by being imbedded in more complex 
figures.    Some of the figures used are borrowed from the experimental 
research of Gottschaldt (2) many years ago; others are newly constructed. 
Among other variants of the Gottschaldt figures are tests developed by 
Thurstone (9) for his factorial study of perception,   and Witkin (11) for his 
study of personality. 

The test may be presumed to reflect facility in breaking apart a 
strong whole perceptual organization in order to isolate a required part. 
Hence,   it may be expected to relate to individual differences in analytical 
ability and other aspects of cognitive functioning having to do with "separa- 
tion of systems. "   A substantial spatial relations ability factor is obviously 
involved in the test.    Moreover,   as a consequence of the stringent time 
limitations imposed on the difficult tc.sk,  performance may be expected 
to reflect in some degree the characteristic manner in which the individ- 
ual's cognitive processes are impaired by stress. 

Procedure 

The test is group administered.    The printed test booklet has two 
parts,   each of which consists of 10 complex figures in each of which one 
or the  other of two simple geometrical figures is imbedded.    (See Figure 
8.)    The task is for S to find and trace each imbedded simple figure as 
rapidly as possible.    The time limit is 2 minutes 15 seconds per part. 
Care is taken to insure that S fully understands the nature of the task be- 
fore he proceeds,   and a sample figure is shown him in advance.    In be- 
tween the two parts,   a short rest pause is given. 

Measures 

In scoring,   one point is awarded for each correct tracing.    No credit 
is given for partially correct tracings.     The carefulness of the tracing is 
not considered; the only critical consideration is whether the simple im- 
bedded figure has been properly identified and located. 
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Fig.   8.   Sample stimulus for Gottschaldt 
Figures Test.    The subject is told that one or 
the other of the two simple figures at the top 
is to be found in the more complex figure be- 
low. 

Part scores are obtained for the first ten and for the second ten 
figures.     The total score is the sum of these two part scores.     The total 
score may therefore vary from zero to 20.    It is noteworthy that the ob- 
tained scores spread over the entire possible range,   varying from zero 
to 20.    The distribution is fairly symmetrical with a mean close to 10. 
Inasmuch as there are appreciable numbers of scores close to both ex- 
tremes,   it is evident that the test could be improved by the addition of 
both easier and harder items. 

The correlation between the part scores for the first and second 
halves of the test is .64.    This falls far below a reliability estimate based 
on a split-half correlation for the entire 20 items.     There is an appreciable 
tendency for individuals to perform better on the second half than on the 
first.    A likely inference is that such improvement reflects the dissipation 
of stress which usually occurs at its height during the beginning part of 
the task.     Thus it may be useful to compute a measure of this relative 
shift,   on the assumption that it might correlate with other aspects of the 
handling of stress by the individual.    Such a measure has been developed 
in other applications of our test,   but it will not be reported upon here. 

This discussion will be restricted to the correlates of the total test 

score. 
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Results 

Relation to a spatial reorganization factor.    As a preliminary step 
in analysis before the usual study of assessment correlates,   the Gottschaldt 
Figures Test scores were included in a factorial analysis of a battery of 
assessment tests purported to measure the ability of spatial reorganiza- 
tion.    From among the entire list of assessment tests there was first a 
selection of those which on an a priori basis were judged to relate most 
logically to such a spatial reorganization ability.    The seven tests chosen 
were:   the Insight Puzzle Test,   the Masked Word Test,   the Arthur Stencil 
Design Test,  the Minnesota Paper Form Board,   the Guilford Match Prob- 
lems, the Guilford Gestalt Transformations,   and the Gottschaldt Figures 
Test. 

The matrix of intercorrelations of these seven tests was inspected 
for obvious factorial structure.    Four of the tests had intercorrelations 
high enough to be considered a "cluster. "   These were the Insight Puzzles 
Test,  the Arthur Stencil Design Test,  the Minnesota Paper Form Board, 
and the Gottschaldt Figures Test.    The matrix of intercorrelations of these 
four tests is shown in Table 4. 

TABLE 4 

Intercorrelation Matrix of Four Spcitial Reorganization Ability Tests 

1. Insight Puzzles Test 
2. Gottschaldt Figures Test 
3. Arthur Stencil Design Test 
4. Minnesota Paper Form Board 

  .57 .41 .39 
.57 -__ .57 .53 
.41 .57   .45 
.39 .53 .45 

This matrix was factored by the Thurstone method and a single 
factor was found to account for essentially all of the original correlation, 
the first residual correlations ranging from .07 to -.07.   The loadings of 
the four measures on this first factor arranged in order of magnitude were 
as follows: 

Gottschaldt Figures Test .788 
Arthur Stencil Design Test .703 
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Insight Puzzles Test .682 
Minnesota Paper Form Board .668 

The very high loading of the Gottschaldt Figures Test scores on this 
factor points to its potential usefulness as a single indicator for the spa- 
tial reorganization ability measured by these four tests. 

Personality correlates.    That such a measure relates meaningfully 
to important variables of personality is made manifest by the extremely 
numerous significant correlations of the Gottschaldt Figures Test scores 
with other assessment measures.    Altogether there are 128 correlations 
significant at the .05 level; 73 of these are significant at the .01 level. 

Looking first at correlations with objective tests,   scales,   etc.,   the 
striking association of Gottschaldt scores with a wide array of measures 
of effective intellectual functioning is seen.     The relationships with stand- 
ard mental tests are high,   e. g. ,   Terman Concept Mastery Test (.34), 
Wesman Personnel Classification Test (.43),   Bennett Mechanical Compre- 
hension Test (.53),   etc.    So are the relationships with diverse indicators 
of cognitive flexibility and insightfulness,   e. g. ,   Insight Puzzles Test 
(.57),   Guilford Creativity Tests,   Total Score (.26),   etc.    Factor scores 
on four dimensions of intellectual efficiency all correlate significantly 
with    Gottschaldt scores,   as follows:    spatial ability,   .80; problem- 
solving ability,   .71; verbal intelligence,    .44; "phenotypic" intelligence, 
.27. 

But that there is another important dimension involved in the 
Gottschaldt performance,   only partly related to the intellectual capacity 
of the person,   is seen in a pattern of significant correlations with measures 
of emotional adjustment.     Those scoring high on the test tend to get higher 
scores also on various indices of ego-strength,   self-acceptance,   emotional 
freedom,   etc.    And,   conversely,   those who obtain low Gottschaldt scores 
tend to show emotional disturbances,   indicated for example,   in the re- 
pression and the anxiety scales of ths MMPI,   in the self-rejection score 
on the Adjective Check List,   and in elevated scores on the hypertensive 
personality syndrome. 

The above findings based on purely objective tests are substantiated 
and extended by the findings on staff ratings,   Q-sorts,   etc.     The men who 
achieve high scores on the Gottschaldt Figures Test are more likely to 
be described by high ratings of:    intellectual competence,   verbal fluency, 
ability to communicate,   adaptive flexibility,   breadth of interests,   fluency 
of ideas,   good evaluation of ideas,   fairmindedness,   good judgment,   origi- 
nality,   likeability,   and over-all military effectiveness.   Certain additional 
Q-sort items add to this favorable picture: 
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Highly cathects intellectual activity. 
Is concerned with philosophical problems. 
Seeks and enjoys aesthetic and sensuous impressions. 
Is introspective. 
Is socially perceptive; responsive to interpersonal nuances. 

Andin vivid contrast,   the men who achieve very poorly on the test 
are more likely to be described in such unfavorable Q-sort items such as 
these: 

Has a narrow range of interests. 
Is rigid; inflexible in thought and action. 
Allows personal bias,   spite or dogmatism to enter into his 
judgment of issues. 
Is stereotyped and unoriginal in his approach to problems. 
Is pedantic and fussy about minor things. 
Is unaware of his social stimulus value. 
Lacks insight into his own motives and behavior. 

Conclusions 

The Gottschaldt Figures Test is a simple,   brief,   group-administered 
procedure which confronts the subject with a task of locating simple geomet- 
rical figures that are camouflaged by being imbedded in complex figures. 
It was hypothesized that performance on the test would relate significantly 
to basic dimensions of intellectual functioning of the person,   especially 
those involving flexible and insightful reorganization of cognitive materials. 
This expectation was strongly confirmed by the assessment findings. 

It was further hypothesized that inasmuch as the difficult task is 
carried out under the pressure of very short time limits,  performance 
should also relate to emotional characteristics of the person having to 
do with susceptibility to stress.     This,   too,   was clearly confirmed in the 
results.    Poor test scores are the function of more than mere limitation 
in intellectual capacity; they also reflect characteristics of emotional 
constriction,   rigidity,   and anxiety in the person. 

Effective intellectual achievement involves among other things a 
combination of cognitive capacity and of freedom from emotional stress. 
The Gottschaldt Figures Test appears to provide a happy combination 
of measurements of both these factors,   and hence offers considerable 
promise as a device for the assessment of the effective person. 
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SUMMARY AND CONCLUSIONS 

In what manner are individual differences in perceptual functioning 
associated with differences in personality characteristics?    Do style and 
effectiveness of perceptual test performance relate systematically to 
style and effectiveness of other aspects of the person's behavior?    Do 
perceptual tests provide useful instraments for assessing the personality 
of the individual?    This study is directed at such questions. 

The setting for the study was an intensive assessment of 100 Air 
Force officers of the rank of captain.    Included in the wide array of 
assessment procedures were the 10  perceptual-cognitive tests discussed 
here.    Some of these, perceptual tests were adapted from previous research 
studies; the rest were specially created for this study. 

On each test the 100 officers were scored on one or more measures, 
each of which exhibited substantial individual differences in performance. 
Each test measure was systematically correlated with all of the more than 
600 other scores obtained in the assessment pertaining to intellect,   in- 
terests,   emotional adjustment,   socicil relations,  personality structure, 
life history,   etc.    Each perceptual measure was also compared with cer- 
tain Air Force criterion measures of the military effectiveness of the of- 
ficers. 

In general,   the findings establish that there are numerous and con- 
sistent relationships between percepuual performance and the personality 
characteristics and behavior of the individual.     The magnitude of the re- 
lations is moderate,   with the largest correlation coefficients in the range 
from .40 to   .50.   The variations in magnitude of those correlations make 
it clear that the different kinds of perceptual tests differ in the particular 
aspects of personality and behavior with which they are associated. 

This brief summary cannot adequately describe all the specific 
relations of perceptual and personality variables which are fully discussed 
in the body of this report.    However,   a very rough picture of the types of 
relationships found can be provided by Table 5 which indicates the various 
areas of personality functioning and behavior with which each of the 
reported test measures was significantly related. 

The table is divided into eight areas which are arbitrarily chosen 
to constitute certain roughly differentiable aspects of personality and 
behavior.    Some,   e. g.   social relations and leadership,   are mainly inter- 
personal; others,   e.g.   cognitive flexibility and ego strength,   are intra- 
personal. 
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For each test measure,   an X inserted in the appropriate cell indi- 
cates that correlations show a consistent pattern of significant relation- 
ships,   involving a number of relevant variables.    Greater weight was 
given to objective test measures; ratings and other qualitative impressions 
when unsupported by objective measures were not alone considered suffi- 
cient evidence. 

Inspection of the table shows that well over one-third of the cells 
have Xs.    The various perceptual measures differ markedly in the extent 
to which they relate to the several areas.    Some apparently relate nar- 
rowly to only one or two areas,  whereas others,   e. g.  the Street Gestalt 
Test,   have a remarkably diverse set of relationships.    It should be em- 
phasized,   of course,   that this rough tabulation reflects nothing about the 
relative intensity of the relationships,   nor their directions.    Some meas- 
ures have powerful relationships in certain areas,   and relatively weak 
ones in others. 

It may be noted from the table that in some areas all or most of the 
perceptual tests show relationships,   whereas in other areas,   only a few 
are found.    However,   it should be stressed that the areas are not at all 
comparable in their size and nature.    All that is intended by this very 
crude tabulation is to indicate the general topography of the various spe- 
cific relationships discovered. 

Clearly,   the perceptual tests ai-e most strongly related to the areas 
of intellect and cognitive-flexibility,   which is what we should expect.    But 
it is also noteworthy that for such areas as emotional adjustment,   social 
relations,   and leadership,   numerous significant relationships are found. 

It also appears that the specific nature and direction of the "percep- 
tion-personality" relationships tend to correspond with what would be ex- 
pected on the assumption that basic personality trends are general in 
nature and should manifest themselves in an analogous manner in percep- 
tual and other forms of behavior of the person.    Thus,  for example,   a per- 
ceptual performance which reveals susceptibility to illusion is found to be 
associated with a more general "trait" of suggestibility as measured in 
quite different ways.    For another example,   a perceptual performance 
which is characterized by a rigid,   inflexible style of responding to stimuli 
is found to be associated with generally rigid,   inflexible trends in other 
aspects of the person's behavior.    And for still another example,  perform- 
ance on those perceptual tasks which particularly emphasize successful 
task achievement is found to be associated with superior achievement by 
the individual in other aspects of behavior. 
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This last example is especially relevant in connection with the 
assessment of Air Force officers in which there is interest in the dis- 
covery of measurement techniques that may be predictive of effective 
military functioning.    Several of the perceptual tests are found to provide 
significant correlations of moderate size with independent criteria of 
Air Force officer effectiveness,   e.g. Promotion Board Ratings.    And 
virtually all of the perceptual tests are found to contribute in some manner 
to the measurement of those general traits of the effective and superior 
person that are demanded in the military officer. 

The results of the study must be interpreted with several critical 
qualifications in mind.    First and foremost,   it should be recognized that 
most of the obtained relationships have not yet been cross-validated.    Be- 
cause of the nature of this study,   involving a large scale systematic search 
for significant correlation coefficients,   a certain number of the statistically 
significant relationships undoubtedly have occurred by "chance. "   Yet the 
sheer number and consistent pattern of obtained relationships is such that 
we must conclude that the majority of findings indicate genuine relationships. 
Moreover,   some few of the findings nave been cross-validated in other 
studies. 

Second,   it should be recognized that these findings have been ob- 
tained in a particular kind of assessment setting,   in which the officers 
were ordered to take part and which was doubtless perceived by them as 
bearing intimately upon their military careers.     Whether such findings 
would hold true for motivationally quite different kinds of assessment at- 
mospheres,   or for performance measured in the psychological laboratory, 
is something that only further research can tell.    Obviously there are both 
practical and theoretical questions related to this.    As to practice,   it is 
important to know such things as whether a given perceptual procedure 
could be included as a diagnostic device in a routine test battery and still 
give the same results.    As to theory,  it is important to know the extent 
to which test situational factors account for the observed relationships. 

Finally,   it should be stressed that this kind of study simply prepares 
the empirical groundwork for a theoretical attack on the problem of re- 
lating perceptual functioning and personality.    Each of the single signifi- 
cant relationships discovered in this study requires a program of research 
in itself,   if we are to come to understand the essential psychological pro- 
cesses involved.    The study does clearly provide data that challenge such 
theoretical inquiries.    And the study would seem clearly to establish the 
fruitfulness of the inclusion of perceptual tests in the assessment of per- 
sonality and effective functioning of the individual. 
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APPENDIX A 

List of Assessment Procedures 

Personality Questionnaires and Inventories 
Strong Vocational Interest Blank 
California Psychological Inventory 
IP AR Questionnaire 
Minnesota Multiphasic Personality Inventory 
Inventory of Personal Philosophy 
Air Force Preference Inventory 
Adjective Check List 
Biographical Data Sheets 
Personal Preference Scale 
University of California Public Opinion Scales 
Cartoon Test 

Projective Tests 
Thematic Apperception Test 
Rorschach Psychodiagnostic 
Rorschach Concept Evaluation Test 
Test for Perception of Human Movement in Inkblots 

Tests of Originality and Creativity 
Word Rearrangement Test 
Barron-Welsh Art Scale 
Guilford Creativity Tests 

Tests of Cognition and Intellectual Functions 
Bennett Mechanical Comprehension Test 
Minnesota Paper Form Board 
Concept Mastery Test 
Wesman Personnel Classification Test 
Idea Classification Test 
General Information Survey 

Experimental Tests of Perceptual and Cognitive Performance 
Size-Weight Illusion Test 
Weight Judgment Test 
Progressive Squares Test 
Perception of Vertical Test 
Line Movement Test 
Periscopic Tracing Test 
Tapping Test 
Kinesthetic After-Effect Test 
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Appendix A (Continued) 

Street Gestalt Test 
Gottschaldt Figures Test 
Arthur Stencil Design Test 
Insight Puzzles Test 
Masked Word Test 
Anagrams Test 
Word Fluency Test 
Picture Recognition Test 
Test of Decision Behavior 

Tests of Social Insight and Empathy 
Chapin Social Insight Test 
Opinion Prediction Scale 
Kerr Empathy Test 
Social Acuity Test 

Situational Tests 
Interview with Officer Recorded on Sound Film 
Discussion I:   Critique of Officer Evaluation 
Discussion II:   Group Q-Sort for Ideal Air Force Officer 
Charades 
Improvisations 
Quasi Group-Interaction Situation:    "Bingo" 
Group Pressure Test 

Life History Interview 

Medical (Physical) Examination and History 

Staff Evaluations 
Adjective Check List 
Q-Sort Descriptions 
Ratings 
Graphological Rankings 
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APPENDIX C 

Significant Correlations Between Perceptual and 
Other Assessment Variables 

All variables correlating at the five-per-cent level of significance 
have been listed.    Decimal points have been omitted.    Row numbers of the 
variables refer to the ordering in the report by MacKinnon et al (6).    The 
columns represent the perceptual variables; column headings by number 
and letter as follows: 

1. Size-Weight Illusion 
a. Mean illusion over 12 trials (minus 300,   divided by 20) 
b. Change in illusion from trial  1 to trial 12 
c. Number of trials to stabilize judgment 
d. Carry-over of illusion under changed stimulus conditions 

2. Weight Judgment:   Immediate shift in adaptation level 

3. Progressive Squares 
a. Inflexibility in readjustment of adaptation level 
b. Inconsistency of judgments 

4. Perception of Vertical 

5. Line Movement 
a. Threshold for perceiving horizontal movement 
b. Number of fluctuations in direction 

6. Periscopic Tracing 
a. Size of Square 
b. Distortion of square 
c. Relational size judgment 

7. Tapping 
a. Neutral tapping rate divided by 10 
b. Slow tapping rate divided by 10 
c. Ratio:    slow to fast rate 

8. Kinesthetic After-Effect 
a. Absolute satiation effect 
b. Absolute satiation effect,   corrected for position-influence 
c. Absolute loss in satiation effect during rest period,   cor- 

rected for position influence 
d. Position influence (millimeters divided by 2) 

9. Street Gestalt 

10.    Gottscbaldt Figures 
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